This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by  VjOOQIC 


GIFT  or 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


GIFT  or 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


COPTMOHT,    1922 

By 

Amebican  Wooi>-Pb£seb>'ebs'  Association 


Digitized  by  VjOOQIC 


PROCEEDINGS 


OF  THE 


Eighteenth  Annual  Meeting 


OF  THE 


American 


HOTEL  SHERMAN 

CHICAGO 

JANUARY  24,  25,  26,  1922 


Digitized  by  VjOOQIC 


K^'^ 
<hi 


Digitized  by  VjOOQIC 


F.  J.  ANGIER 

ELECTED  PRESIDENT  JANUARY  26.  1922 

Deceased  march  24.  1922 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


CONTENTS 

Page 
List  of  Officers  and  Committees 9 

Eighteenth  Annual  MEtrriNG 

Opening  Session   13 

Address  by  Mr.  R.  H.  Aishton 14 

Report  of  Secretary-Treasurer IG 

President 's  Address 19 

Report  of  Committee  No.  2 — Publications 21 

The  Effect  of  Heat  upon  Wood  Destroying:  Fun«(i  in  Mills; 
Walter  H.  Snell '. 25 

Report  of  Committee  No.  4 — Preservatives 33 

Theory  on  the  Mechanism  of  Protection  of  Wood  by  Preser- 
vatives— Part  III:  Experimental  Proof  of  the  Theory  by 
Means  of  the  Toxicity  and  Solubility  Partition  of  a  Nuni- 
l>er  of  Tar  Acids ;  Ernest  Bateman 70 

Photography  in  Wood  Preservation ;  C.  Henri  Strawn 8^ 

Report  of  Committee  No.  7-1 — Service  Test  Records 197 

Report  of  Committee  No.  7-01 — Economics 120 

Report  of  Subcommittee  No.  7-3-1  and  7-3-2 — Eloorinjif  and 
Paving    , 122 

The  Economics  of  Cross  Tie  Renewals;  V.  K.  Hendricks 133 

Factors  Aifecting  the  Cost  of  Treated  Ooss  Ties ;  E.  K  Per- 
shall   154 

Report  of  Committee  No.  3 — Serv^ice  Bureau  Board 1()5 

Confidence  in  the  Industry ;  R.  S.  Manley 17C 

The  Feasibility  of  Introducing  Tropical  Ties  in  the  I'nited 
States ;  Nelson  Courtland  Brown 182 

Lumber  Drying  by  Vacuum;  Oscar  E.  Jacobs 390 


5020-i6  Digitized  by  Google 


8  Eighteenth  Ankual  Meeting 

Page 
Why  Preserve  Mine  Timbers  f;  George  M.  Hunt 196 

Growing  Need  for  Preservation  of  Mine  Timber;  R.  R.  Homor  203 

Decay  of  Mine  Timber ;  C.  J.  Humphrey 213 

Preservative  Treatment  of  Car  Sills  and  Decking;  Forrest  S. 
Shinn   224 

Report  of  Committee  No.  G-1— Peeling  Ties 232 

Experience  with  Treated  Wood  on  the  Santa  Fe ;  A.  F.  Robin- 
son      236 

Report  of  Committee  No.  5-2 — Car  Lumber 254 

Wood  Pipe  and  the  Creosoting  Process ;  H.  D.  Coale 258 

Report    of    Committee    No.    5-6 — Specifications    for    Creosote 
Treatment  of  Douglas  Fir  Wood  Pipe  Staves 262 

Report  of  Committee  No.  5-5-1 — Pressure  Treatments 266 

Report  of  Committee  No.  5-5-2 — Non- pressure  Treatments . . .  271 

Report  of  Committee  No.  5-9 — Inspection 290 

Should  the  Cost  of  Treating  Ties  be  Charged  to  Maintenance 
or  Capital  Account  ? ;  Earl  Stimson *  295 

Report  of  Committee  No.  6-6 — Pressure  Machinery 307 

Report  of  Committee  No.  6-2 — Adzing,  Boring,  and  Incising 
Layouts  * 315 

Report  of  Committee  No.  6-7 — Material  Handling 324 

Report  of  San  Francisco  Bay  Marine  Piling  Committee 346 

Report  of  Committee  on  Resolutions 441 

Quantity  of  Wood   Treated   and   Preservatives   Used   in   the 
United  States  in  1921 ;  R.  K.  H<;lphenstine,  Jr 456 

Constitution    488 

Past  and  Present  Officers 495 

Meetings    496 

List  of  Members 497 

Contents  of  Previous  Proceedings 518 


Digitized  by  VjOOQIC 


American  Wood- Preservers'  Association 


LIST  OP  OFFICERS  AND  COMMITTEES 

Officers 

P.  J.  Angrier President 

W.  H.  Grady First  Vice  President 

H.  S.  Sackett Second  Vice  President 

S.  D.  Cooper Secretary-Treasurer 


BnnlMeaa 

H.  S.  Sackett.  Chairman 

John  Foley 

C.  F.  Ford 

E.  J.  Stocking 

C.  M.  Taylor 


Executive  Committee 

F.  J.  Angrier,  Chairman 


ProflTum 

W.  H.  Qrady,  Chairman 
R.  J.  Calder 
S.  D.  Cooper 
E.  E.  Pershall 
O.  C.  Stelnmayer 


Committee  No.  2 — ^Publications 


John  Foley 


Geo.  M.  Hunt,  Chaimian 

C.  M.  Taylor 


Walter  Buehler 
L-  J.  Colman 
I..  C.  Drefahl 
P.  R.  Hicks 


Committee  No.  8 — Service  Bureau  Board 

C.  G.  Crawford,  Chairman 

R.  S.  Manley 
Grant  B.  Shipley 
E.  J.  Stocking 


Committee  No.    4— Preservatives 

A.  L.  Kammerer,  Chairman 

W.  H.  Fulweiler,  Vice  Chairman  J.  H.  GIbboney 

Ernest  Bateman  F.  W.  Kroemer 

F.  G.  Breyer  U  J.  Reiser 

J.  H.  Campbell  E.  O.  Rhodes 

S.  R.  Church  K.  M.  Waddell 

L.  C.  Drefahl  Oalen  Wood 


Committee  No.  5— Treatment 


R-l-l  Tie«— Fir 

H.  E.  Horrocks,  Chairman 

R.  S.  Belcher 

J.  E.  Book 

C.  V.  Caesar 

R.  H.  Fairley 

A.  C.  French 

C.  J.  Hogue 

Clyde  Osborne 


R.  L.  Wyman 

C.  W.  Zimmerman 

5-2  Lnmber^-Ciir« 

F.  S.  Shinn,  Chatrman 
K.  C.  Barth 
H.  C.  Bell 
Frank  McCrory 
S.  M.  Elder 


Digitized  by  VjOOQIC 


10 


Eighteenth  Annual  Meeting 


Oonmiittee  Na.  5— Treatment — Continued. 


ft-5-l   Pol^M^PrenMure 

J.  H.  Dunstan,  Chairman 

C.  n.  Batson 

R.  C.  Egrgleston 

C.  C.  Pritz 

F.  C.  Kroll 

W.J.Smith 

S.5.2  Non-Prenffure  Treat meiitfi 

L.  L.  Hill,  Chairman 

C.  H.  Amarton 

J.  D.  Burner 

R  T.  Ohapin 

K.  L.  Clark 

I-.  A.  Furlong 


P.  J.  Howe 

E.  A.  Llndsley 
W.  K.  Vanderpoel 

5-9  Inffpection 

J.  R.  Kelgr,  Chairman 
J.  M.  Black 
R.  J.  Davles 

F.  N.  Graham 
C.  W.  Greene 
T.  J.  McQInty 
E.  N.  Pelz 

r.  M.  Tllley 
J.  A.  Vau^han 


Committee  No.  6 — Plant  Oi^eratioii 


0-2  Adsiuf?  and  Borlnir  Tien  for 
Treatment 

Geo.  E.  Rex,  Chairtnan 

r.  F.  Ford 

Andrew  Gibson 

r.  E.  Gcsline 

(».  W.  Lorenz 

H.  G.  McElhinney 


0-9  Coat  AooonntinK 

C.  C.  Schnatterbeck.  Chairman 
R.  E.  Kneeland 
E.  S.  Park 
W.  P.  Wiltsee 


Committee  No.   7 — Utilization   and  Service 


7-1  Traek 

Z.  M.  Brigrgrs,  Chairman 

I.  V.  Howden 

E.  ir.  Bowser 

R.  A.  Bury 

M.  M.  Rabourn 

J.  n.  Waterman 

7-a-l   PavinsT  Bloeka 

L.  T.  Eriek.son,  Chairman 
P.  1^.  Battey 
Walter  Buehler 
E.  R.  nut  ton 


H.  H.  Horner 
C.  L.  Humphreys 
R.  H.  Moore 

E.  J.  Stocking 
R.  H.  White 

7-»-l  Poat  Preaanre 

W.  J.  Smith,  Chairman 
J.  E.  Bernhardt 
T.  V.  Bowden 

F.  G.  Moore 
Wm.  Steen 


Committee  No.  8 — Steam  Treatments 


Geo.  M.  Hunt,  Chairman 
J.  P.  MacLean 
R.  N.  Ansier 


G.  R.  Hopkins 
Bernard  J.  Niesse 
E.  N.  Pelz 


San  Franeijico  Bay  Marine  Piling  Committee 

(In  cooperation  with  National  Research  Council) 

F.  D.  Mattos,  Chairman 
A.  A.   Brown.  Vice-Chairman 
C.  I..  Hill.  Eaecutivf'  Officpr  ^ 
W.  C.  Ball.  Seci'etarp-Treasitrcr 


Ernest  Bateman 
A.  M.  Baxter 
♦Ralph  Beebee 
♦J.  C.  Bennett 
♦G.  W.  Bosch ke 
H.  J.  Brunnier 
•J.  S.  Burd 
♦E.  I.  Clawlter 


r.  E.  Cortes 

Capt.  Leonard  M.  Cox 
•H.  O.  Demeritt 
•C'has.  I>erleth,  Jr. 
•W.  W.  DeWinton 
•W.  E.  Dore 
*J.  M.  Evans 
•H.  F.  Faull 


Digitized  by  VjOOQIC 


American  AVood- Preservers'  Association        11 

Sam  PniiulM-o  llay  Marine  IMIing  Coiiniilttot' — Continued. 

•Emanuel  Fritz  ♦O.  W.  Porter 
•H.  H.  Hall  H.  H.  Rawson 

•H.  M.  Goodman  •G.  W.  Rear 

•a.  H.  Hicks  ♦Ralph  J.  Reed 
•  I>.  R.  Hoagland  Capt.  H.  W.  Rhodes 

Geo.  M.  Hunt  'W.  T.  Richards 

•Capt.  F.  D.  Jones  'A.  A.  M.  Russell 

U  D.  Jurs  'W.  L.  Shaw 

♦F.  D.  Kinnle  'F.  B.  Smith 

W.  H.  Kirkbrlde  'O.  K.  Smith 

nr.  C.  A.  Kofold  R.  G.  Smith 

•C.  A.  Kupfer  'H.  M.  Smitten 

•C.  B.  Lipman  'H.  E.  Squire 

•Lieut.  C.  L.  Macrae  'J.  J.  Walsh 

Chas.  R.  McCoimick  F.  G.  White 

•Walter  Mulford  J.  W.  Williams 

•F.  Neitzel  •Lieut.  H.  E.  Wilson 
•Jerome  Newman  Herman  von  Schl-enck 

•H.  S.  Pond 


•  Not  members  of  American  Wood  Preservers  Association. 

Gulf  Coast  Pilinjc  Conimittee 

B.  E.  Boehne,  Chairman  A.  F.  Fant 

R.  S.  Manley 

Pi'oiierfles  of  Treats  Wood 

A.  R.  Joyce,  Chairman  A.  L.  Heim 

E.  B.  Babcock  C  J.  Hogue 

F.  G.  Breyer  P.  J.  Howe 
Waller  Buehler  R.  A.  McKee 
H.  R.  Condon  C.  E.  Paul 

G.  M.  Davidson  S.  J.  Record 

W.  H.  Fulweller  W.  K.  Vanderpoel 

Fore.stry 

John  Foley,  (Chairman 
H.  E.  Horrocks  H.  S.  Sackett 

To  Revise  the  Constitution  R**latlve  to  Service  Bureau  Board 

John  Foley,  Chairman 
E.  B.  Fulks  Geo.  E.  Rex 

Geo.  M.  Hunt  J.  H.  Waterman 

To  Study  and  Make  Recouiniendatious  as  to  Ruling  of  Interstate  Com- 
merce Commission   Re^rding  Disposition   of   the  Charge  of 
Cost  of  Treated  Ties 

Earl  Stimson,  Chairman 
Grant  B.  Shipley  C.  C.  Schnatterbeck 

Tropical  Hai*d\voods 

Nelson  C.  Brown.  Chairman  E.  C.  Mandenber^ 

Arthur  Koehler  S.  J.  Record 


Digitized  by  VjOOQIC 


12  ElGHTBENTH   AWVAL,   MeETINQ 


Highway  Bridge  Fire  Hazards 

G.  W.  Booth,  Chairman  D.  F.  Holtman 

L.  T.  Ericson  E.  E.  Kelley 

Committee  on  Preparation  of  Manual 

John  Foley,  Chairman  C.  M.  Taylor 

American  Engineering  Standards  Committee 

J.  H.  Waterman,  representing  AWPA 

John  Foley,  **  AREA 

A.  L.  Kuehn,  "  ASTM 

W.  C.  Nixon,  "  NARRTP 

H.  S.  Betts,  "  U.  S.  Forest  Service 


Digitized  by  VjOOQIC 


American  Wood-Pebsbbvbbs'  Association       13 


OPENING  SESSION 

The  Eighteenth  Annual  Meeting  of  the  American  Wood-Preservers* 
Association  was  held  at  Hotel  Sherman,  Chicago.  Illinois,  Janu- 
ary 24,  25,  and  26,  1922.  The  President,  Mr.  C.  Marshall  Taylor, 
called  the  lirst  session  to  order,  on  Tuesday,  January  24th,  at  ten 
thirty  o'clock  A.  M. 

The  Pkerident:  The  Eighteenth  Annual  Convention  of  the  Amer- 
ican Wood-Preservers'  Association  is  called  to  order.  [Applause,] 
We  will  be  led  in  prayer  by  a  man  who  has  become  the  dean  of  our 
membership,  Mr.  J.  H.  Waterman. 

Mb.  Waterman:  Our  Father,  we  thank  thee  for  the  privilege 
of  meeting  with  these  men.  We  thank  Thee  for  all  the  blessings 
that  Thou  dost  bestow  upon  us.  We  thank  Thee  for  our  beautiful 
land.  We  thank  Thee  for  our  government.  We  thank  Thee  for 
our  homes,  and  now,  as  we  are  gathered  together  here,  men  inter- 
ested in  wood  preservation,  we  pray  Thee  that  Thou  wilt  meet  with 
us,  and  wilt  Thou  enthuse  every  man  here  to  do  his  best,  that  he 
may  preserve  the  wonderful  gifts  that  Thou  has  given  us  in  our 
forests,  not  only  for  us  but  for  the  generations  yet  to  come.  We 
pray  Thee  that  Thou  wilt  help  us  to  discuss  together  the  things 
which  will  be  of  most  interest  to  us  all  and  may  love  run  through 
the  midst  of  all  our  discussions.  May  we  be  frank  and  honest  and 
kind  and  loving,  but  let  us  be  fearless  and  speak  forth  those  things 
which  we  believe  are  for  the  best  interests  of  our  organization. 
We  thank  Thee  that  it  has  been  possible  that  such  a  great  body  of 
men,  intelligent  men,  may  gather  together  year  after  year  that  they 
may  promote  the  best  Interests  of  this  industry.  Now  we  pray  Thee 
to  guide  us  in  the  way  we  should  go,  and  when  we  go  to  our  homes 
may  we  think  and  remember  the  good  things  that  we  gather  here 
and  th#  things  that  may  be  unpleasant  may  we  forget  and  let  them 
drift  away.  We  ask  it  all  in  the  name  of  Jesus  Christ,  our  Saviour. 
Amen. 

Turn  F^csioKNi::  Ladies  and  Gentlemen,  it  certainly  is  a  pleasure 
to  8e»  so  many  of  you  here  this  morning.  Nothing  looks  better  for 
a  convention  than  a  large  attendance  at  the  opening  session. 

It  to  with  great  pleasure  and  I  assure  you  that  it  is  quite  an 
honor  to  have  address  us  this  morning  a  man  who  means  much  to 
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the  United  States  these  days.  You  know  what  the  railroads  mean 
to  this  country,  and  hear  of  what  the  roads  have  to  do  in  order  to 
stimulate  business  in  this  country.  We  know  that  in  the  American 
Railway  Association  we  have  the  strongest  association  of  any  rail- 
road group  in  the  world,  which  is  doing  everything  it  possibly  can 
to  meet  the  emergency  that  exists  in  the  railroad  situation  to-day. 
Its  President,  who  has  been  in  the  railroad  game  all  his  life,  is 
willing  to  spend  a  few  minutes  with  us  this  morning  to  put  before 
us  the  situation  as  he  sees  it.    Mr.  Aishton.     \  Applause] 

Mr.  R.  H.  Aishton:  Mr.  President  and  Ladies  and  Gentlemen 
of  the  American  Wood-Preservers*  Association:  It  is  a  particular 
pleasure  to  me  to  meet  with  you  at  this  time,  because  for  the  last 
week  or  two  I  have  been  consulting  with  people  and  doing  some 
talking  down  in  Washington  on  the  question  of  efficiency  of  the 
railroads. 

Under  the  Transportation  Act  one  of  the  duties  of  the  Inter- 
state Commerce  Commission  and  of  public  authorities  is  to  provide 
rates,  that  will  produce  a  reasonable  return  to  the  carriers,  pro- 
vided in  their  opinion  the  roads  are  efficiently  and  economically 
operated.  That  one  question  has  raised  considerable  comment  back 
and  forth,  from  different  quarters.  We  read  in  the  newspapers, 
for  example,  as  I  did  a  week  or  ten  days  ago,  while  in  the  East — 
I  do  not  believe  everything  I  read  in  the  eastern  papers,  I  try  to 
get  my  information  from  the  Chicago  papers  [laughter] — but  it  was 
stated  with  a  very  great  degree  of  exactness  that  it  was  possible 
to  save  three  hundred  and  fifteen  million  dollars  per  year  in  the 
consumption  of  fuel  on  locomotives  by  the  railroads,  by  certain 
simple  devices  that  could  be  installed  on  locomotives.  Well,  that 
thing  created  a  lot  of  comment,  and  when  you  consider  that  the 
total  fuel  bill  for  the  railroads,  I  think,  is  something  around  six 
hundred  and  fifteen  million  dollars  a  year,  wny,  it  indicates  a  pos- 
sibility of  a  very  tremendous  saving.  Now  It  does  not  do  to  criti- 
cise those  things  or  pick  them  to  pieces.  One  of  the  functions  of 
the  American  Railway  Association  Is  to  take  all  those  things  and 
try  to  develop  what  there  Is  In  them.  A  similar  case  is  Mr.  Ford's 
railroad  at  Detroit.  Mr.  Ford  made  a  wonderful  showing  the  first 
two  or  three  months.  There  has  been  a  good  deal  of  comment 
aimed  at  Mr.  Ford  and  his  methods.  The  railroads  generally  as  a 
result  of  this  information  have  attempted  to  see  whether  there  is 
really  any  real  lesson  it  It  for  them  and  whether  the  methods  that 
brought  this  result  are  worthy  of  emulation. 
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Now,  what  you  are  doing  in  this  matter  of  wood  preserving  is 
fine,  but  I  want  to  tell  you  that  you  need  a  press  agent.  You  need 
a  press  agent  badly,  I  think.  For  ten  or  fifteen  years  I  was  actively 
thrown  into  the  wood-preserving  game  as  I  was  connected  with  a 
road  which  believed  in  that  kind  of  thing  and  naturally  I  became 
interested  in  it  and  went  along  with  it  and  believed  in  it — but  do 
you  know  that  I  never  knew  that  of  all  the  timber  that  is  treated 
in  the  United  States,  90  per  cent  is  railroad  timber.  Ninety  per 
cent  of  all  the  timber  that  is  treated  in  this  country  is  railroad 
timber.  A  striking  evidence  of  the  efficiency  of  railroad  manage- 
ment. 

When  you  come  to  look  at  the  figures  of  the  timber  actually 
treated  in  this  country,  why  shouldn't  we  become  enthusiasts  on  the 
subject?  I  Joined  in  your  prayer  today,  the  very  eloquent  prayer 
by  one  of  your  members.  He  referred  to  the  great  work  you  are 
doing  in  the  conservation  of  these  magnificent  forests.  What 
American  citizen  can  go  through  these  forest  areas  without  feeling 
that  as  a  citizen  it  is  his  duty  to  preserve  every  tree  that  he  pos- 
sibly can,  and  if  you  can  help  do  it  by  the  work  of  your  association 
you  are  performing  a  great  public  duty. 

The  other  side  that  I  referred  to,  the  question  of  efficiency  of 
the  railroads  and  its  relation  to  lowered  costs;  I  do  not  know  what 
the  records  of  your  Association  have  developed,  but  I  have  no  doubt 
there  is  a  tremendous  economy.  There  is  no  doubt  that  there  is  a 
tremendous  economy  in  your  work,  and  in  that  economy  today  every 
citizen  of  this  country  is  interested.  The  work  you  are  performing 
is  not  only  a  work  for  yourself  and  a  work  for  the  railroads,  but  a 
tremendous  public  service  to  the  people  of  these  United  States,  and 
I  know  they  will  appreciate  it  as  these  results  become  better  known. 

I  have  no  doubt  that  in  your  conference  here  you  will  reach  con- 
clusions on  all  those  things.  Now  I  Just  want  to  give  you  one 
word  of  advice.  I  have  been  grivlng  that  same  word  of  advice  to 
the  various  committees  of  the  American  Railway  Association.  The 
American  Association  Is  a  purely  voluntary  association.  It  has  no 
power  whatever,  except  the  desire  of  the  railroads  and  of  all  rail- 
road officers  to  Improve  methods.  I  do  not  know  of  any  class  of 
men  in  any  Industry  in  the  world  who  have  a  greater  desire  to 
adopt  the  most  efficient  methods  than  the  railroad  officers  and 
through  this  American  Railway  Association  they  are  enabled  to  get 
the  concentrated  opinion  and  advice  of  experts  In  their  particular 
line  of  business.    Now  heretofore  there  has  been  some  criticism  of 
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all  these  voluntary  organizations  in  that  the  work  they  perform  is 
not  effective.  I  have  said  to  the  Divisions  of  the  American  Railway 
Association,  Gentlemen,  the  fault  lies  with  yourselves.  You  have 
one  function  that  you  don't  perform.  You  manufacture  a  splendid 
line  of  goods.  Your  committee  papers  receive  consideration,  they 
receive  discussion,  they  are  amended,  and  they  are  Anally  adopted, 
generally  unanimously  in  some  form,  and  in  every  one  of  them 
there  is  a  germ  of  something  that  is  valuable  to  every  member  in 
your  organization.  I  recommend  that  you  do  just  one  more  thing. 
When  you  agree  here  on  a  report  and  you  have  amended  it,  and  you 
agree  possibly  by  unanimous  vote,  or  there  may  be  some  objection, 
but  when  you  have  done  that  your  work  is  not  done.  When  you  go 
hcnne  after  you  have  reached  a  conclusion  on  something  that  dearly 
is  of  benefit,  that  will  produce  economics  and  that  will  produce 
efficiencies,  sell  it  to  your  own  people,  and  when  you  have  done  that 
you  will  make  progress  just  twice  as  fast  as  you  have  in  the  past. 
That  is  the  only  advice  I  can  give  you,  and  in  conclusion  I  want  to 
say  to  you  that  it  is  a  very  great  pleasure  for  me  to  meet  with  you 
here.    [Applause,] 

The  President:     Next  is  the  report  of  the  Secretary-Treasurer, 
Mr.  Hunt 


REPORT   OF  THE  SECRETARY-TREASURER 

To  the  Members  of  the  American  Wood  Preservers'  Association: 

Gentlemen:  The  year  1921  marked  a  radical  change  in  the  office 
of  the  Secretary-Treasurer.  After  many  years  of  untiring  service 
Mr.  Angler  was  promoted  by  the  Association  to  a  higher  office,  and 
a  new  and  untried  man  was  put  in  his  place.  The  transfer  of  the 
office  after  so  long  a  stay  in  one  place,  and  the  breaking  in  of  a  new 
secretary  naturally  caused  some  inconvenience,  but  every  effort  has 
been  made  to  continue  the  high  standards  previously  maintained  in 
this  office.  I 

During  the  year  some  progress  was  made  towards  a  manual  of 
standard  practice.  A  letter  ballot  was  held  on  all  the  standards 
thus  far  legally  recommended  for  adoption  as  standards  of  the 
association.  All  the  items  on  the  ballot  passed  by  large  majorities 
and  they  are  now  the  adopted  standards  of  the  Association. 
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A  list  of  the  items  with  page  references  to  the  various  proceedings 
in  which  they  have  been  published  follows,  together  with  the  finan- 
cial statement  and  membership  statistics. 


Standards  Adopted  by  the  A,  W,  P.  A. 


Item 


Pabltohed 

In 

ProoeedinffS 

of 


lodlne-Potaniam  Ferricyinlde  test 

gpeciflcation  for  treatment  of  creosoted  Doudas    . 

flr  paving  blocks 

Specification  for  pitch  patnt  coat  method  of  oonstractlon 
for  street  parement  work  (amended  from  IMS 
proceedings) 

Standard  peellnr  for  poles  and  piles 

Definition  of  Interior  wood  block  floors 

Specification  for  Interior  wood  block  floors  (as  amended 
onpa«re  101) 

Definitions  of  processes  (as  amended,  pacres  ({5  to  75) 

Standard  temperature  for  measuring  creosote 

Table  for  expansion  of  creosote 

Volame  of  piles  and  poles 

Specification  for  water  ^as  tar  (see  pasres  S63-M4) 

Qaalifyinff  paragraph  for  specifications  for  creosote 

coal-tar  solation  (see  paire  28, 1920  proceedlnirs) 

Definition  of  tar 

Definition  of  Oreosote 

Specification  for  zinc  chloride  (amended  as  on  pace 

177-lM,  1M«  proceeding) 

Specification  for  creosote  for  ties  and  structural  Umber. . . 

Specification  for  creosote  ooal-tar  solutions  for  ties 
and  structural  timbers  (amended,  pase  177,  lOU 
proceedings) 

Specification  lor  coal  tar  oil  for  pa  vine  blocks  (amended 
as  on  pace  177-180. 1018  proceedings) 

Specification  for  distillate  oil  for  pa vlnjr  blocks 

Method  of  anlltysls  for  zinc  chloride 

Determination  of  amount  of  water 

Determination  of  amount  insoluble  In  ben7X)l 

Determination  of  specific  gravity 

Distillation  test 

Determination  of  Specific  Gravity  of  f ractkms 

Float  test 

Determination  of  coke  residue 

Explanation  of  expression  ii"  /I5.5''C 

Parts  printed  in  Italics  in  report  of  Committee  on 
Purchase  and  Preservation  of  Treatable  Timbers 
(see  also  discussion  and  ammendmen  is  previous 
to  report) 

Specification  for  creosoted  wood  block  pavlnir 

Paragraph  D,  be<rlnnln«r  patre  268.    See  also  pacre  285 


1021 

Committee 

Report 


Itlf 
1018 
ltl8 

]fl8 

1017 
1017 
ltl7 

1017 
1017 

1017 
1117 
1017 

ltl7 
1117 


1017 

1917 
1117 
1017 
1017 
1017 
1917 
1917 
1017 
1917 
1917 
1918 


1917 

mi 

1915 


The  next  increase  In  membership  was  less  In  1921  than  in  1920. 
There  was  a  smaller  number  of  new  members  secured  than  In  1920 
and  a  larger  number  were  dropped  for  one  reason  or  another.  Our 
membership  on  January  1,  1922,  was  409,  which  is  a  net  gain  of  36 
during  the  year. 

New  members  bring  new  ideas  and  new  enthusiasm.  They  help 
us  to  keep  out  of  ruts.    As  our  membership  increases  our  power  to 

2-— A.  w.  P.  A. 
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spread  the  gospel  of  ''conservation  by  preservation**  increases  and 
we  have  new  opportunities  for  service.  Let  us  keep  this  in  mind 
in  1922. 

Financial  Htateiueiit 

Cash  on  hand,   December  31,   1920 $379.74 

Liberty  Bond  on   hand,  December  31,   1920 500.00 

Receipto 

Admission  fees    $630 .  00 

Membership    dues .  3,725.10 

Advertising: — Proceedings  (1920)      150.00 

Advertising — Proceedings   (1921)     1,075.25 

Sales — Proceedings    864  . 90 

Sale« — Handbook    8.07 

Sales — Decay    of   Ties    100.60 

Sales — Reprints     46 .  00 

Sales — Piling  Report   (For  S.  F.  Committee)    ....  11.00 

Loan  from  Service  Bureau    - 500.00 

Interest — Bank  Deposits 2.60 

Interest — Liberty  Bonds 21 .  25 

7.134.77 


Total  cash,  bonds  and  receipts $8,014.61 

Diaburseinento 

Proceedings: 

Printing   (1920)     $998.04 

Printing  (1921  on  account)    1,600.00 

Printing  Advance  Papers   (1921  convention).  1,567.66 

Reporting   156 .  00 

Editing  and  soliciting  advertisements 131.40 

Express  and  storage  charges 32.60 

San    Francisco   Piling  Committee 100.00 

Refund  on  1920  Proceedings   3 .  75 

Refund  on  1920  Advertising 40.00 

Compiling  Statistics  for  1922  proceedings 60.00 

$4,689.45 
General: 

Expense — Secretary-Treasurer's    office    $999.99 

Stationery,  postage,  express  and  telegrams..  578.48 

Expense — 1921  Meeting 198 .  75 

Printing — Programs  for  1921  Meeting 151 .  75 

Printing—Ballots     39.00 

Printing — President's  Bulletins    50. 25 

Printing— Application    Blanks    25.85 

Membership — Association  of  Wood  Using  Ind.  100.00 

Membership— U  S.  Chamber  of  Commerce....  20.00 

Membership — National  Conservation    Ass'n...  5.00 
Proceeds  of  Piling  Report  sales,  (paid  to  S.  F. 

Committee)     11.00 

Service    Bureau    Note    500. 00 

Interest    on    above   note    5.00 

Flowers.  E.  M.  Blake's  funeral   25 .00 

Refund   on   excess  admission    fees   received..  20.00 

Checks    returned — "no    funds"    30.00 

Collection    and    Exchange 5.17 

$2,765.24 

Total    disbursements    $7 ,  464  . 69 

Cash  on  hand,  December  31,  1921 $59.82 

Liberty  bond  on  hand,   December  31,   1921 500.00 

559.82 
$8,014.51 
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Membership 

Last  annual  report    373 

Enrolled  since  last   report   60 

Re8ig:ned    , 11 

Dropped     10 

Deceased    3 

24 

Total  net   gain    36 

Membership,  December  31.  1P21 409 

Corporate    309 

Associate     90 

Probate    4 

Honorary     6 

409 

The  Prksipent:  You  have  heard  the  Secretary's  report.  The 
office  of  the  Secretary-Treasurer  is  much  more  arduous  than  it  was 
when  we  first  started,  and  it  is  bound  to  grow  more  so.  Every  one 
should  do  everything  in  his  power  to  help  the  person  who  is  Sec- 
retary-Treasurer. 

The  Chairman  of  the  Entertainment  Committee  will  announce 
the  entertainment  provided  for  the  convention. 

Mr.  E.  J.  Stocking  then  presented  the  details  of  the  entertainment 
program. 

The  President:  It  is  necessary  at  this  time  to  appoint  certain 
committees.  The  first  is  the  Auditing  Committee  and  the  appoint- 
ments on  that  committee  are:  Mr.  Schnatterbeck,  Mr.  Curtin  and 
Mr.  Meyer.  The  Tellers'  Committee  will  consist  of  the  following: 
Mr.  Mattos,  Chairman;  and  Messrs.  S.  D.  Hicks,  Grow,  Bradley 
and  Clifton.  The  Resolutions  Committee  will  consist  of:  Mr. 
Briggs,  Chairman,  and  Messrs.  Harper,  Walters,  Boehne,  Amadon, 
G.  C.  Dixon,  Dutton  and  L.  B.  Moses. 

The  National  Association  of  Railroad  Tie  Producers  meet  during 
this  week  and  we  are  to  have  a  Joint  banquet  with  them.  It  is  a 
pleasure  to  have  so  many  of  their  members  with  us.  We  hope  they 
will  take  every  opportunity  to  make  themselves  heard,  and  will  feel 
at  home  amongst  us. 

In  making  what  is  supposed  to  be  an  address,  I  wish  I  were  like 
Mr.  Aishton  and  had  somebody  who  could  write  it  for  me.  Mr. 
Aishton  left  a  very  strong  point  with  us,  and  I  trust  that  not  only 
the  Service  Bureau  Board  but  every  one  in  our  Association  realized 
what  he  said  to  us  when  he  told  us  that  we  needed  a  press  agent. 

There  are  some  of  us  who  can  advertise  well  our  own  possibili- 
ties. We  can  brag  amongst  ourselves,  about  how  well  we  do  it. 
but  that  will  never  put  the  American  Wood-Preservers'  Association 
where  it  should  be  in  the  United  States.    It  is  very  easy  to  drift 
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along  and  not  take  advantage  of  our  opportunities.  That  a  man 
like  Mr.  Aishton  could  be  so  long  and  closely  identified  with  rail- 
road work  and  not  be  aware  of  the  fact  that  the  preaerratiye  treat- 
ment of  wood  meaas  so  much  to  railroads  today  ought  to  set  ba^ 
some  of  us  who  have  been  bragging  about  how  much  material  we 
have  treated  on  our  individual  railroads. 

The  point  about  the  situation  is  that  we  have  been  bragging 
among  ourselves  entirely  too  much,  and. not  spreading  the  gospel 
of  wood  preservation  more.  It  is  all  right  for  us  to  come  here  and 
have  our  discussion,  but  we  need  to  broadcast  the  benefits  of  our 
work. 

As  we  become  better  known  we  must  become  better  wood-preserv- 
ers. The  day  is  gone  when  we  could  put  some  oil  into  a  cylinder 
and  make  timber  black.    We  have  to  produce  satisfactory  goods. 

There  are  In  wood-preservation,  other  fields  besides  those  we  have 
been  familiar  with.  It  seems  to  me  that  we  are  wasting  time  in 
not  branching  Into  new  fields.  We  are  too  well  satisfied  with  the 
cross-ties  that  have  given  a  life  of  twenty  years,  and  pat  ourselves 
on  the  back  and  say  we  have  done  a  good  Job.  No  industry  that 
rests  on  its  past  performances  will  survive.  We  must  branch  out, 
and  it  behooves  the  Service  Bureau  and  the  aggressive  ones  in  our 
membership  to  develop  new  fields  of  wood  preservation,  so  that  we 
may  truly  become  conservers  of  our  forest  resources. 

During  the  past  year  there  has  been  some  discussion  of  the  ideas 
that  has  been  in  the  minds  of  some  of  us  for  several  years,  as  to 
whether  we  are  using  our  oils  to  the  best  advantage,  or  always  sure 
that  the  oils  are  what  they  should  be.  The  Preservatives  Com- 
mittee report  which  will  be  given  this  afternoon  will  warrant  the 
attention  of  every  one  of  you. 

In  connection  with  creosote  we  have  at  the  Forest  Products  Lab- 
oratory a  man  known  to  all  of  you,  Mr.  Bateman,  who  has  been 
giving  us  new  ideas.  They  seem  logical.  Just  because  the  oils 
have  been  black  in  the  past  has  not  made  them  good,  but  It  has 
been  our  good  fortune  that  they  have  been  effective.  They  had 
something  in  them  that  did  the  work.  Through  the  studies  of  Mr. 
Bateman  and  others  in  toxicity  we  are  developing  what  we  really 
did  to  the  timber  when  we  did  not  really  know  what  we  were 
doing  other  than  trying  to  preserve  It. 

The  meeting  on  Wednesday  afternoon  will  be  devoted  to  the 
Service  Bureau  and  allied  subjects.  The  Service  Bureau  Is  barely 
six  months  old  and  has  made  wonderful  strides  thus  far.  Any 
new  scheme  has  its  trials  and  tribulations,  but  I  can  say  in  ad- 
vance of  the  report  that  the  Service  Bureau  has  the  confidence  of 
the  industry.     [Applause.] 
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I  wish  to  ipeak  just  a  miBote  on  the  confidence  that  the  railroad 
men  hare  in  tlie  Senrice  Burean.  As  it  dcTelope  new  fields  for 
prsoenration  in  all  lines  oC  wood  construction  the  railroads  in  their 
zest  for  economy  will  naturally  use  these  dcTelopments,  and  erery 
railroad  man  in  the  Association  should^  boost  the  Senrice  Bureau. 

The  thought  I  wish  to  leaTe  with  you  in  connection  with  this 
Association  is  like  a  definition  of  a  suoceasful  man.  A  successful 
business  man  is  one  who  has  the  horse  power  of  an  optimist*  and 
the  emergency  brakes  of  a  pessimist.  I  trust  that  we  will  never 
have  to  use  our  emergency  brakes,  and  I  hope  that  our  horse  power 
may  be  increased  as  time  rolls  on.     [ApplauMe.] 

Next  will  be  the  report  of  the  Publications  Committee. 

REPORT    OP    COMMITTEE   2— PUBLICATIONS 

Ma.  C.  C.  Schnatte8Beck:  Gentlemen*  do  you  know  that  fully 
SO  per  cent  of  your  annual  dues  as  members  of  the  Association  is 
used  to  pay  the  deficit  resulting  from  the  publication  of  the  Annual 
Proceedings  alone? 

To  appropriate  80  per  cent  of  the  annual  revenue  from  the  mem- 
bership to  liquidate  the  annual  indebtedness  of  some  $3*000.00  on  a 
publication  that  costs  in  the  neighborhood  of  $5*000.00  to  print  and 
distribute  is*  I  believe*  a  very  forceful  argument  why  we  should  try 
to  increase  our  membership  if  we  expect  ever  to  issue  the  Manual 
and  other  needed  literature. 

That  the  members  may  better  understand  the  finances  of  our  pub- 
lications I  have  prepared  a  balance  sheet  from  1910  to  1921*  in- 
clusive, the  period  during  which  the  membership  increased  from  67 
to  409. 

Finances  of  All  Publications 

Receipts 

1910  $632.^0 

1911  1,187.20 

1912  1.714.91 

1913  1.577.70 

1914  1.561.52 

1915  2.129.57 

19ie  2.356.28 

1917  3.610.75 

1918  2,920.80 

1919  1.363.66 

1920  2,071.93 

1921  2.157.57 

The  above  statement  does  not  include  credit  for  publications  un- 
sold  at  the  end  of  any  year*  which*  however*  is  an  important  factor 
in  computing  the  assets  ana  liabilities  of  the  Association. 


Loss  per 

No.  of 

Expenses 

Loss 

Member 

Members 

$793.66 

$161.26 

$2.41 

67 

1,447.29 

260.09 

2.50 

104 

2.008.05 

293.14 

1.87 

157 

2.203.55 

625.86 

3.24 

188 

2.534.88 

983.36 

8.71 

266 

3.733.94 

1,604.37 

5.81 

276 

4.356.78 

2,000.50 

6.69 

299 

5.658.51 

2.047.76 

7.08 

289 

3,337.42 

416.62 

1.48 

282 

3,489.67 

2.126.01 

6.97 

306 

5,074.07 

3,002.14 

8.05 

373 

5.492.61 

3,335.0,4 

8.15 

409 
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iSiuce  the  Proceedings  occupy  such  au  Importaut  position  in  the 
affairs  of  the  Association,  it  is  of  interest  to  show  in  the  statement 
below  details  comprising  the  receipts  and  expenses  for  the  five 
years  from  1917  to  1921  inclusive: 

Cost  of  Annual  Proce<MUn|Cs 
(Including  Reprintfl) 

Receiptn 

1»17                1»1K                1010  lOao                1021 

Sales     $223. 2K         $191.90          $263.32  $439.48  $864.90 

Advertising     ..      1,045.63        1,055.02        1,080.50  1,394.10  1,184.00 

Total     $1,268.91      $1,246.92-    $1,343.82      $1,833.68      $2,048.90 

KxpenM^M 

Printing     $3,042.22     $1,567.50      $3,079.14      $3,787.35      $4,839.71 

Reporting 2o2.00  123.00  172.11  159.40  156.00 

Statistics     60.00  51.50  60.00  60.00  60.00 

Copyright 1.25  1.35  1.25  1.25  1.25 

Editing     169.81  103.18  124. 8n  149.41  131.40 

I»Ofltage  &  Exp.  96.10  59.29  49.37  90.82  209.00 

MIsceTlaneous.  32.81  12.44  3.00  22.00  45.00 

Total     $3,604.19      $1,918.26      $3,489.67      $4,270.23      $5,442.36 

Deficit..    $2,335.28  $671.34      $2,145.    5      $2,436.65      $3,393.46 

In  explanation  of  the  high  cost  of  printing  the  1921  Proceedings 
($4,837.71)  it  will  be  of  interest  to  mention  below  the  items  that 
have  contributed  to  this  expense: 

Printing   matter    other   than    the   Marine    Piling 

Report    $3,359.45 

Less  credit  on  type  and  cuts  standing  from 
the  advance  papers  published  for  dis- 
tribution at  1921  meeting 721.75 

$2,637.70 

Marine   Piling   Report 258.60 

Advance   papers  for   1921    meeting — 

Marine   Piling  Report    100.00 

Other  Committee  Reports,  etc 1 .  567 .  66 

1.667.66 

Reprints  from  Proceedings 275 .  75 

Total    printing    cost $4,839.71 

Another  feature  in  connection  with  our  Proceedings  is  the  time 
of  its  appearance  for  distribution  from  the  press-room.  Perhaps 
the  members  not  acquainted  with  the  trials  and  tribulations  of  the 
publishing  business  would  like  to  learn  why  there  has  been  so  long 
a  delay  in  getting  out  the  Proceedings.  Prompt  publication  is  de- 
sirable, and  although  your  Committee  on  Publications  every  year 
entertains  this  expectation,  circumstances  have  and  may  continue 
to  prevent  its  realization.  Taking  the  1921  Proceedings  as  an  ex- 
ample to  illustrate  the  cycle  of  operation  in  publishing  the  annual 
volume: 
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From  the  close  of  the  last  annual  meeting  on  January  27,  1921, 
to  May  16,  1921,  when  the  manuscript  of  the  minutes  of  the  meeting 
was  received  from  the  Secretary  by  the  Committee  on  Publications, 
Is  an  interval  of  nearly  four  months.  Most  of  this  time  was  con- 
sumed in  forwarding  to  the  members  the  transcription  of  their  re- 
marks on  the  floor  of  the  convention  and  urging  them  to  send  to 
the  Secretary  any  corrections  necessary. 

One  week  after  its  receipt,  the  Committee  on  Publications  had 
ready  for  the  President's  approval  the  manuscript  received  on 
May  16.  On  June  2  the  President  read  and  O.  K'd  the  edited  manu- 
script, and  within  twenty-four  hours  the  same  was  delivered  to  the 
printer. 

The  first  proof  was  received  from  the  printer  on  June  10,  and  a 
week  later  there  was  received  from  the  Secretary  and  immediately 
sent  to  the  printer  the  manuscript  of  the  list  of  members,  officers 
and  committees.  The  only  part  of  the  volume  missing  was  the 
report  on  the  San  Praaiclsco  Bay  Marine  Piling  Survey,  printed  by 
special  arrangement  at  Berkeley,  California.  On  June  22,  our 
Washington,  D.  C,  printer,  on  request  of  the  Committee  on  Publi- 
cations, sent  instructions  to  the  California  printer  how  to  prepare 
and  deliver  the  reprints  of  this  report  for  binding  in  the  Proceed- 
ings. The  final  paging  of  these  reprints  was  sent  to  the  California 
printer  on  July  14  when  our  Washington  printer  had  set  up  the 
other  manuscript  up  to  this  point. 

On  August  24,  less  than  three  months  after  our  Washington 
printer  received  the  first  manuscript,  he  turned  over  to  the  Com- 
mittee on  Publications  a  roughly  bound  copy  of  the  Proceedings 
(exclusive  of  the  Marine  Piling  Report,  which  up  to  this  time  had 
not  been  received).  Not  until  a  month  later,  on  September  22, 
were  the  reprints  of  the  Marine  Piling  Report  received  by  our  Wash- 
ington printer  for  inclusion  in  the  Proceedings. 

Notwithstanding  the  long  delay  at  the  California  end  in  deliver- 
ing the  Marine  Piling  Report  to  the  Washington,  D.  C,  printer,  the 
completely  bound  volume  of  the  1921  Proceedings  was  placed  in 
the  hands  of  the  Committee  on  Publications  on  October  1,  1921,  less 
than  five  months  after  receipt  of  the  first  manuscript  from  the 
Secretary,  on  May  16,  1921. 

The  1921  Proceedings,  comprising  590  pages  of  text  and  32  pages 
cf  advertising,  is  the  largest  and,  naturally,  the  most  expensive  in 
the  history  of  the  Association. 

Mr.  Buehlkr:  Mr.  President,  as  a  member  of  the  Publications 
Committee  I  do  not  care  to  sail  under  false  colors.  If  there  is  any 
credit  due  for  the  publication  it  should  be  given  entirely  to  Mr. 
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Schnatterbeck,  as  we  placed  the  entire  burden  of  getting  out  that 
publication  on  his  shoulders. 

The  President:  Regardless  of  whether  all  the  committee  worked 
or  whether  only  part  of  it  worked  the  Publications  Committee  did 
a  good  Job  this  year,  and  they  are  to  be  congratulated.  Tliere  is 
one  point  I  wish  to  mention  here.  ESach  year  the  Forest  Service 
collects  data  from  each  treating  plant  as  to  the  quantity  of  pre- 
senratives  and  the  quantity  of  material  used.  One  of  the  last 
things  we  got  for  our  annual  proceedings  was  Mr.  Helpenstine's  re- 
port»  and  it  was  not  his  fault.  It  is  the  fault  of  some  fellow  here 
or  there  in  the  industry  who  doesn't  compile  his  annual  statistics 
in  time  to  get  them  to  the  Forest  Service  promptly.  Each  of  you 
know  now  just  how  much  you  treated  last  year.  If  you  don't  you 
ought  to,  because  you  knew  ahead  of  time  that  the  report  is  re- 
quested annually,  and  this  year  pray  give  your  report  promptly.  It 
will  mean  a  lot  toward  getting  out  our  annual  proceedings  early. 
Another  thing,  the  report  is  not  sent  in  from  every  treating  organiz- 
ation in  the  United  States.  The  reports  come  from  the  majority, 
and  the  Forest  Service  has  to  estimate  possibly  on  one,  two,  three 
or  four  plants.  That  should  not  be  necessary.  The  figures  should 
come  from  everybody. 

Mb.  Goltba;  Mr.  President,  does  the  Forest  Service  collect  data 
for  material  treated  by  non-pressure  processes? 

The  President:     Yes,  from  commercial  plants  using  such  proc- 


Mr.  Ooltka:  I  believe  that  there  is  a  lot  of  material  treated  by 
non-pressure  processes  that  ought  to  be  included  in  his  statements. 
I  have  treated  considerable  quantities  of  material  by  the  open  tank 
process,  but  do  not  recollect  of  ever  receiving  an  Inquiry  regarding 
the  quantity  or  kind  of  material  treated  by  my  company.  I  sup- 
pose that  there  are  hundreds  of  concerns  in  the  United  States  that 
treat  material  of  one  kind  or  another  by  non-pressure  processes, 
with  different  preservatives,  the  aggregate  quantity  of  which  would 
be  surprising.  I  believe  that  manufacturers  of  wood  preservatives 
of  various  kinds  would  be  willing  to  furnish  the  names  and  ad- 
dresses of  users  of  their  preservatives,  and  from  whom  the  de- 
sired data  could  be  obtained.  However,  I  am  not  sure  that  this 
scheme  would  be  feasible. 

The  President:  The  first  paper  on  our  program  is  that  by  Dr. 
Snell,  on  the  "Effect  of  Heat  on  Wood-Destroying  Fungi  in  Mills." 
Dr.  Snell  is  one  of  the  professors  at  Brown  University  and  is  do- 
ing a  lot  of  work  along  these  lines.  He  was  formerly  located  in  the 
^rest  Products  Laboratory  at  Madison,  where  he  got  his  ground 
work  in  connection  with  the  fungi  problem,  and  it  is  fine  that  we 
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can  keep  his  interest  in  our  industry.    As  Dr.  Snell  is  not  here 
the  Secretary  will  present  the  paper  at  this  time. 

The  Secretary:  Dr.  Snell  was  formerly  in  the  Laboratory  of 
Pathology  of  the  Bureau  of  Plant  Industry,  which  operates  in  co- 
operation with  the  Forest  Service.  He  was  associated  with  Mr. 
Humphrey. 


THE  EFFECT  OF  HEAT  UPON  WOOD  DESTROYING 
FUNGI  IN  MILLS 

Walter  H.  Snell,  Ph.  D. 

Department  of  Botany,  Broum  Univeraitp 
Providence,  B,  L 

The  use  of  heat  for  checking  decay  in  buildings  has  been  sug- 
gested by  European  writers,  but  little  has  been  done  to  test  its 
eflScacy.  Hoxie*  in  this  country  reports  an  experiment  carried  out 
in  a  mill  infected  with  true  dry  rot.  The  mill  was  heated  up  by 
means  of  its  own  heating  system  four  different  times  from  Satur- 
day noon  to  Monday  morning  to  about  115**  F.  The  results  in  this 
case  were  rery  encouraging.  If  it  should  prove  generally  feasible 
to  control  decay  In  buildings  by  low  degrees  of  heat  applied  by  in- 
stalled heating  systems,  such  a  procedure  would  have  very  far- 
reaching  results.  The  troubles  caused  by  decay  would  soon  come 
to  an  end,  for  it  would  be  a  simple  and  relatively  inexpensive  mat- 
ter to  keep  a  high  heat  on  over  week-ends,  during  shut-downs,  etc. 
The  possibility  would  mean  much  to  construction  and  preservation 
engineers.  It  would  be  uselees  to  provide  Improved  and  expensive 
construction  for  combating  decay,  and  the  members  of  this  Asso- 
ciation would  be  barking  up  the  wrong  tree  in  trying  to  intro- 
duce treated  lumber  into  mills  when  the  simple  expedient  of  turn- 
ing on  the  heat  would  do  the  trick.  With  these  things  in  mind, 
the  writer  set  out  to  test  the  resistance  of  certain  fungi  within 
wood  to  varying  degrees  of  heat. 

The  fungi  tested  were  five  found  commonly  in  mills — Lenzites 
sepiaria,  Lenzites  trdbea,  Trametes  serialis,  Lrentinus  lepideus, 
Trametes  carnea.  The  first  four  of  these  are  found  doing  consid- 
erable damage  to  the  roofs  of  weave  sheds,  dye  houses,  paper  mills, 
canning  factories,  mushroom  beds,  etc.  The  reason  for  giving  the 
names  of  these  plants  is  this:— there  are  many  different  kinds  of 


^Hoxie.  P.  J.  Dry  rot  in  factory  timbers.  2nd  Ed.  107  pp.  70  figs. 
1915.  Inspection  department.  Associated  Factory  Mutual  Fire  Insurance 
Companies,  Boston,  Mass. 
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plants  which  destroy  wood  and  these  five  form  one  group  quite 
widely  different  frofm  other  groups.  This  group  grows  where  it  is 
warm  and  moist  and  may  be  called  the  "mill  roof  or  "damp  rot" 
group.  Another  group  of  fungi  called  the  "dry  rot"  group,  in- 
cluding the  destructive  Merulius  lacrymans  and  Coniophora  cere- 
bellGt  are  the  plants  which  decay  houses,  cellar  timbers,  floorings, 
etc.,  so  rapidly  and  jcompletely.  The  name  "dry  rot"  is  popularly 
applied  to  all  wood  decay,  but  all  decay  is  not  the  same.  ThcMse 
two  groups  differ  in  manner  of  living,  requirements  of  moisture 
and  heat  and  in  many  other  ways.  For  instance,  the  "mill  roof" 
group  will  grow  best  at  a  temperature  at  which  the  "dry  rot" 
group  will  not  grow  at  all.  Hence,  it  is  readily  seen  that  in  testB 
of  the  effect  of  heat  upon  the  plants,  like  the  present  one,  there 
must  be  a  definite  understanding  as  to  which  group  we  are  talking 
about.  Hoxie's  experiment  dealt  with  the  low  temperature  "dry 
rot"  group.  His  results  do  not  apply  at  all  to  the  "mill  roof" 
group.  These  experiments  of  the  writer's  have  to  do  with  the  high 
temperature  fungi  which  grow  upon  mill  roofs.  The  difference  in 
the  application  of  the  results  upon  the  two  groups  of  fungi  must 
be  apparent. 

The  tests  were  made  upon  %-inch  blocks  which  were  thoroughly 
grown  through  with  the  respective  fungi.  The  blocks  were  tested 
at  various  degrees  of  heat  in  both  dry  and  moist  atmospheres — 
the  latter  suspended  over  water  in  a  sealed  fruit  jar  and  the  former 
free  in  the  drying  oven.  After  the  removal  of  the  heated  blocks 
from  the  oven,  cultures  upon  agar  were  made  in  the  ordinary  way 
to  give  the  fungous  mycelium  in  the  blocks  a  chance  to  grow  if  it 
was  living.  If  growth  occurred  on  the  agar,  it  showed  that  the 
fungus  had  not  been  killed,  and  if  no  growth  occurred  in  a  month, 
it  showed  that  the  heat  had  been  sufficient  to  kill  the  fungus. 

The  minimum  killing  points  for  the  five  fungi  at  the  various 
temperatures  are  shown  in  the  graph  in  figure  1.  The  various 
points  in  the  graph  mean  that  at  that  particular  degree  of  heat 
for  that  particular  period,  the  mycelium  of  the  wood  destroying 
fungus  was  killed,  and  that  for  all  other  periods  at  that  tempera- 
ture up  to  that  point,  there  was  growth  in  the  test  tubes  showing 
that  the  fungus  had  not  been  killed. 

It  will  be  noticed  that  there  is  quite  a  difference  in  the  reaction 
of  the  wood  destroying  fungi  to  moist  and  dry  heat — that  the 
former  is  much  more  effective  in  killing  the  plants.  A  difference 
was  to  be  expected,  but  not  such  a  wide  one.  None  of  the  fungi 
within  these  blocks  were  able  to  withstand  131*"  P.  for  12  hours  at 
moist  heat,  while  it  took  a  heat  of  22V  F.  for  12  hours  to  kill  all 
the  fungi  with  dry  heat.    At  212**  F.,  the  boiling  point  of  water, 
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one  fungus  survived  12  hours  and  another  survived  24  hours  ex- 
posure to  dry  heat.  At  140^  P.,  dry  heat,  it  took  15  days  exposure 
to  kill  the  most  resistant  of  the  five  plants. 


Figure  1.  Graph  ehowing  the  killing  points  of  the  mycelium  of  five 
"mill  roor*  fungi  within  %''x%''xl''  spruce  blocks,  by  both  moist  and 
drjL  heat  The  circle  at  2  days — 122"  represents  the  maximum  amount 
of  neat  theoretically  available  in  a  mill  over  the  week-end  shut-down. 
The  curve  for  Lenzites  trahea  dry  heat  is  only  tentative  In  part.  The 
times  for  certain  of  the  lower  temperatures  have  been  found  to  be  too 
low  since  the  curve  was  made. 

It  has  been  noted  that  these  experiments  were  carried  out  on 
blocks  %  inch  in  cross  section.  Hence,  these  results  will  apply 
very  well  to  1-inch  stock,  because  the  difference  in  time  of  heat- 
ing through  a  1-inch  block  would  be  very  little  different  from  that 
for  a  %-inch  block.  And  besides,  1-lnch  stock  is  usually  planed 
down  to  %  inch  anyway.  It  is  further  to  be  understood  that  the 
times  and  degrees  of  heat  used  here  would  probably  have  to  be 
greater  for  thicker  stock,  like  roof  planks,  although  how  tnuch 
greater  is  not  known.  Hence,  if  the  amount  of  heat  necessary  to 
kill  the  fungi  in  these  small  blocks  is  quite  high,  it  will  surely 
take  more  heat  for  longer  periods  to  kill  any  fungi  in  mills  where 
larger  timbers  and  planks  are  used. 

But  even  without  this  consideration  in  mind  and  looking  only 
at  the  graph  which  is  in  termg  of  %-inch  stock,  we  are  forced  to 
the  following  conclusions: 
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1.  The  use  of  dry  heat  in  butldingB  infected  with  any  of  the 
"miil  roof"  group  of  fungi  is  out  of  the  question.  Too  high  a  de- 
gree of  heat  for  too  long  a  period  would  be  necessary  to  kill  the 
plants  within  the  wood.  A  heating  system  could  not  supply  a  heat 
much  above  125*"  F.  and  this  would  accomplish  nothing  in  a  par- 
tially decayed  roof. 

2.  The  applicaticm  of  h^at  in  a  structure  of  moiat  occupancy 
would  essentially  be  moist  heat,  because  the  air  within  the  wood 
would  be  moist  with  water  taken  up  from  the  air  by  the  wood. 
But  even  on  the  basis  of  1-inch  stock,  such  moist  heat  as  would  be 
available  would  not  accomplish  the  purpose.  If  all  the  heat  ap- 
plied could  be  made  effective  for  several  days,  there  might  be  some 
question  of  accomplishing  the  end  desired,  as  seen  from  the  graph, 
for  2  days'  exposure  to  122**  F.  moist  heat  killed  all  the  fungi. 
But  this  is  out  of  the  question.  It  would  probably  take  more  heat 
to  kill  the  plants  in  the  thicker  stock,  but  at  any  rate,  the  heat  ap- 
plied could  not  be  conserved.  A  great  deal  of  it  would  be  con- 
ducted away  through  the  walls  and  roof  of  a  weave  shed  and  it 
would  be  impossible  to  heat  a  roof  to  that  degree  all  the  way 
through. 

3.  Dry  heat  applied  occasionally  for  the  purpose  of  drying  out 
the  wood  of  a  structure  is  to  be  recommended.  Much  timber  enters 
a  building  partially  green,  or  in  a  wet  condition,  after  seatfoning, 
and  such  timbers  are  very  likely  to  decay.  A  thorough  drying  be- 
fore occupation  would  prevent  immediate  decay.  A  preliminary 
drying  before  the  application  of  paint  would  be  good  insuryce 
against  decay,  for  paint  holds  the  moisture  in  and  allows  decay  to 
set  in  before  thorough  drying  takes  place.  For  buildings  already 
slowly  decaying,  a  periodic  application  of  heat  for  as  long  and  as 
high  a  degree  as  possible  would  retard  destruction. 

4.  In  the  kiln  drying  of  lumber,  these  results  point  out  that 
such  a  process  should  be  good  insurance  against  decay.  Nearly 
all  decay  in  buildings  probably  has  its  inception  at  JK>me  time 
prior  to  installation.  A  great  deal  of  it  no  doubt  starts  during  the 
period  when  it  is  still  green  or  moist  and  during  the  seasoning 
process.  The  process  of  kiln  drying  lumber  should  obviate  a  great 
deal  of  this.  A  comparison  of  the  graph  presented  here  with,  the 
heat  curves  of  any  run  in  a  dry  kiln  will  show  that  in  most  cases 
sufficient  heat  is  applied  to  the  wood  to  kill  all  wood  destroying 
fungi  which  may  have  got  into  the  wood  up  to  that  time. 

5.  The  same  conclusion  will  apply  with  equal  force  to  certain 
wood  preservation  processes.  The  heat  applied  in  preliminary 
steam  seasoning  and  in  various  treatments,  such  as  the  hot  and 
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oold  dip,  l8  in  most  cases  sufficient  to  kill  any  fungi  within  the 
wood. 

It  is  thus  seen  that  the  application  of  heat  in  buildings  infected 
with  the  "mill  roof"  group  of  fungi  will  not  accomplish  any  sterili- 
zation and  at  best  will  only  temporarily  check  any  decaying  going 
on.  There  is  a  greater  possibility  of  its  use  with  the  "dry  rot" 
group  because  the  fungi  of  that  group  are  more  sensitive  to  heat 
Experiments  along  this  line  are  being  carried  on.  But  even  if  it 
is  found  that  heat  can  be  used  successfully  against  the  true  "dry 
rot"  fungi,  there  is  little  likelihood  that  such  a  discovery  would 
effect  the  wood  preservers'  field  for  marketing  treated  stock  for  all 
structures.  In  mills  where  the  "mill  roof  fungi  grow,  heat  13  not 
practicable.  In  other  structures  where  the  "dry  rot"  fungi  hold 
forth,  such  as  cellars,  ^c,  heat  is  not  available,  and  treated  lum« 
ber  is  the  best  insurance  against  decay  even  if  it  were. 

The  President:  Oentlemen,  this  paper  is  now  open  for  discus- 
sion. 

Mr.  Humphrey:  Dr.  Snell  has  a  very  Interesting  paper.  He  has 
opened  up  a  very  important  line  of  thought  in  connection  with  the 
conservation  of  building  timbers.  This  method  of  conservation, 
however,  is  bound  to  be  merely  an  adjunct  of  preservation,  as  far  as 
I  can  see  it.  In  very  few  instances  is  it  going  to  take  the  place  of 
wood-preservative  treatment.  As  Dr.  Snell  has  brought  out  In  his 
paper,  the  only  practical  test  that  we  have  run  on  the  use  of  heat 
in  a  building  is  that  of  Mr.  Hoxle  to  control  the  growth  of  the  true 
dry-rot  fungus,  which  is  a  low-temperature  organism  and  of  course 
the  most  susceptible  to  treatment  of  this  sort  We  should  have 
some  actual  tests  on  this  method  against  other  organisms. 

I  do  not  wish  to  criticise  Dr.  Snell's  paper  in  any  way.  He  has 
presented  very  interesting  data,  and  all  I  want  to  do  is  merely  to 
make  some  suggestions.  These  tests  are  all  on  a  laboratory  scale, 
and  I  do  not  believe  that  we  are  Justified  in  carrying  the  argument 
over  too  far  into  commercial  practice  until  we  have  tested  the 
method  out  commercially.  The  tests,  as  you  have  seen,  were  con- 
ducted on  blocks  %  by  %  by  1  ^  inches  long,  and  the  blocks  were 
placed  in  an  oven,  where  they  were  subjected  to  heat  uniformly  on 
all  surfaces. 

In  the  case  of  a  mill  roof  you  cannot  get  an  equal  temperature 
around  the  timbers,  and  then  again  you  are  up  against  the  prob- 
lem of  having  timbers  of  various  sizes,  and  the  heat  conduction 
there  is  a  very  great  factor.  Embedding  timber  in  concrete  or  in 
brick  walls  is  another  factor  of  extreme  importance,  more  or  less 
nullifying  this  method  of  treatment. 
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Dr.  Snell  has  shown  by  graphs  that  it  takes  from  a  day  to  a  «l«y 
and  a  half  to  kill  four  of  the  fungi  at  194  degrees  Fahrenheit,  and 
you  can  see  that  this  method  probably  cannot  be  used  in  buildings 
infected  with  the  group  of  fungi  of  which  he  speaks.  I  agree  with 
him  perfectly  on  this  point.  The  point  made  in  paragraph  one, 
on  page  four,  is  all  right,  with  certain  qualifications  and  those 
qualifications  have  been  brought  out  very  well  in  paragraph  three, 
so  taking  the  two  together  I  think  we  have  a  safe  statement  to 
follow. 

In  connection  with  the  statement  that  the  processes  of  kiln  dry- 
ing lumber  should  obviate  a  great  deal  of  this  decay,  this  is  prob- 
ably correct.  Mr.  Hubert  of  our  laboratory  haff  been  running  a 
number  of  tests  at  Madison  which  brings  this  out  very  well.  I 
think  we  are  safe  in  saying  that  ordinary,  good  kiln-drying  will 
eliminate  the  fungus  in  the  wood. 

However,  I  would  take  exception  to  the  statement  that  hot  or 
cold  dips  of  preservatives  will  kill  fungi  in  wood.  I  think  that  is 
a  very  dangerous  statement  to  make.  I  am  sure  no  wood  pre- 
server would  attempt  to  state  that  a  brush  treatment  of  timber 
which  is  infected  with  fungi  would  be  at  all  efficacious. 

The  Prrsident:  In  paragraph  3,  Mr.  Snell  brings  out  a  point 
you  all  may  not  have  caught.  It  is  that  '*paint  holds  the  moisture 
in  and  allows  decay  to  set  in  before  thorough  drying;  takes  place.'* 
The  usual  painting  creates  conditions  that  favor  decay,  and  that 
point  should  be  well  noted.  Mr.  Humphrey  states  that  the  hot  and 
cold  dips  would  not  be  sufficient  to  kill  fungi  in  wood,  but  I  think 
we  have  to  realize  that  Professor  Snell  was  working  on  thin  strips. 
No  one  should  go  away  with  the  thought  that  by  hot  and  cold  dip- 
ping we  can  keep  the  rot  out  of  ties,  because  no  such  thing  is  pos- 
sible. Mr.  Hoxie  has  sent  in  a  written  discussion,  which  the  Sec- 
retary will  read. 

The  Secretary  then  read  Mr.  Hoxle's  discussion  as  follows: 

Discussion  by  Mr.  F.  J.  Hoxlo. 

Dr.  Sneirs  paper  entitled  "The  Effect  of  Heat  on  Wood-Destroy- 
ing Fungi  in  Mills'*  and  mentioning  my  experiments  on  the  practi- 
cal use  of  heat  in  new  buildings  does  not  quite  give  the  idea  which 
I  intended  to  convey  in  regard  to  the  use  of  the  heating  system  for 
eliminating  fungus  destruction  in  new  buildings.  I  did  not  in- 
tend to  advocate  the  use  of  the  factory  heating  system  to  take  the 
place  of  intelligently  selected  and  treated  lumber. 

I  agree  with  Dr.  Snell  that  there  are  two  groups  of  fungi  con- 
spicuous in  the  destruction  of  structural  timber.  One  of  these 
groups  represented  by  the  Lenzltes  family  can  tolerate  high  tem- 


Digitized  by  VjOOQIC 


American  Wood- Preservers'  Association       31 

perature,  nearly  or  quite  up  to  the  boiling  point  of  water  as  shown 
by  Dr.  Snell.  This  group  is  most  active  in  the  destruction  of  the 
roofs  of  weaving  factories  and  paper  machine  buildings  in  which 
the  moisture  and  temperature  are  .always  high.  The  other  group 
represented  by  the  true  dry  rot  or  lachrymans  fungus  thrive  in  a 
moist,,  cool  atmosphere  and  can  be  killed  at  a  comparatively  low 
temperature,  according  to  the  observations  of  Richard  Falk  in 
Germany  and  of  Dr.  Snell;  my  own  experiment  which  was  less 
scientifically  conducted  than  those  of  the  above  mentioned  gentle- 
men, dealt  with  the  broad  problem  of  the  rapid  rotting  of  the  en- 
tire frame  of  a  large  factory  building. 

This  dry  rot  group  of  fungi  is  responsible  for  the  most  spectacu- 
lar cases  of  rapid  destruction  of  new  buildings  both  in  America  and 
Europe.  The  living  fungus  is  practically  always  brought  into  the 
building  in  the  lumber  in  which  it  has  become  deeply  installed  in 
the  cool  moist  conditions  of  the  lumber  yard.  If  the  timbers  are 
of  large  cross  section  such  as  are  commonly  used  for  the  frame  of 
slow  burning  buildings  it  will  take  a  long  time  for  them  to  dry  out 
at  the  common  conditions  of  temperature  and  moisture  of  a  fac- 
tory building.  The  wetness  of  the  beams  will  improve  their  heat 
conductivity,  as  well  as  facilitate  the  destruction  of  the  fungi  by 
providing  the  moisture  shown  by  Dr.  Snell  to  encourage  the  killing 
of  the  fungi  at  much  lower  temperatures  than  it  could  be  accom- 
plished under  dryer  conditions. 

In  the  vast  majority  of  dry  factory  buildings  with  the  lumber 
installed  in  a  sound  condition  and  tree  from  living  fungi  no  ap- 
prehension need  be  entertained  for  subsequent  rotting  as  no  variety 
of  fungus  can  be  propagated  under  the  dry  conditions  commonly 
prevailing.  The  dry  rot  group  of  fungi  practically  never  attack 
such  buildings  after  they  are  once  completed  and  in  use.  This 
makes  it  particularly  necessary  to  kill  this  dangerous  and  quick- 
growing  group  of  wood  destroyers  in  a  new  structure  at  the  earli- 
est possible  moment.  It  is  hardly  worth  while  to  go  to  the  trouble 
and  expense  of  chemical  treatment  of  these  large  timbers  which, 
owing  to  their  large  size,  are  particularly  difficult  to  give  thor- 
ough treatment  if  the  only  advantage  to  be  gained  is  to  destroy 
this  group  of  fungi  which  can  be  much  more  cheaply  and  con- 
veniently destroyed  by  the  building'  heating  system. 

It  will  doubtless  be  worth  while  to  give  a  simple  chemical  treat- 
ment to  all  structural  timber  as  soon  as  possible  after  it  leaves 
the  saw  to  prevent  it  from  being  attacked  by  fungi  in  transit  or 
in  the  lumber  yard.  This  will  doubtless  become  the  universal 
practice  in  the  not  distant  future.  Thus  far,  however,  the  prob- 
lem that  presents  itself  is  the  prevention  of  the  rapid  destruction 
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of  heavy  timber  which  may  be  and  generally  is  infected  by  sev- 
eral kinds  of  fungus  when  it  is  received  from  the  lumber  yard. 

The  numerous  cases  in  which  factories  have  shown  serious  de- 
terioration within  two  years  has  made  owners  and  engineers  cau- 
tious and  also  made  them  willing  to  make  a  reasonable  expenditure 
to  prevent  the  possibility,  even  though  it  be  somewhat  remote,  of 
later  serious  destruction  It  has  also  encouraged  the  use  of  con- 
crete due  to  this  mysterious  and  apparently  uncontrollable  rapid 
rotting  of  new  buildings. 

I  do  not  recommend  heating  as  a  universal  and  final  remedy  for 
all  fungus  troubles,  but  rather  as  a  cheap  and  convenient  means 
of  limiting  this  most  treacherous  source  of  loss  from  the  dry  rot 
group  of  fungi  until  such  time  as  the  intelligent  use  of  properly 
preserved  lumber  becomes  sufficiently  general  to  render  it  unneces- 
sary. 

Mr.  Humphrey:     Mr.  President,  may  I  offer  comment  on  this? 

The  President:     Surely. 

Mr.  Humphrey:  I  am  glad  to  see  Mr.  Hoxie  emphasize  so  clearly 
the  necessity  of  discriminating  in  practice  between  the  dry  rot  group 
of  fungi,  as  typified  by  M€ruliu3  lachrymanSy  and  the  group  of  high- 
temperature  organisms  represented  by  Lenzites  sepiaria.  This  is 
the  first  point  to  consider  in  recommending  heat  applications  in 
buildings.  However,  even  though  heat  may  not  kill,  it  is  certainly 
one  of  the  most  feasible  things  we  have  as  a  prophylactic  measure 
in  controlling  the  development  of  rot  in  buildings.  If  you  put  green 
timber  or  partially  seasoned  timber  in  a  building,  and  it  does  not 
have  the  opportunity  to  dry  out  under  an  artificial  heating  system 
or  by  natural  ventilation  you  are  bound  to  have  trouble  with  that 
timber.  If  you  can  arrange  your  heating  system  so  that  you  can 
add  heat  to  the  atmosphere  surrounding  the  wood,  you  are  going 
a  long  way  toward  controlling  outbreaks  of  rot.  Even  with  in- 
fected timber  you  can  do  much  toward  stopping  the  growth  of  the 
fungi  by  the  application  of  heat  close  to  the  wood,  and  in  that  way 
heat  is  a  valuable  adjunct  in  the  control  of  these  troubles. 

The  PRBsmsNT:  Anyone  interested  in  the  problem  of  heat  trans- 
mission in  wood  can  get  valuable  data  from  a  report  that  was  pre- 
sented to  this  Association  by  our  Secretary,  Mr.  Hunt,  in  1915, 
which  showed  how  slowly  heat  permeates  timber. 

A  recess  was  then  taken  until  two  o'clock  P.  M. 


Digitized  by  VjOOQIC 


American  Wood-Prbservbbs'  Association       33 


TUESDAY  AFTERNOON  SESSION 
January  24,  1922 

The  meeting  was  called  to  order  by  the  President,  Mr.  Taylor,  at 
two  o'clock  P.  M. 

The]  Pkesidknt:  We  will  have  the  report  of  the  Committee  No.  4, 
on  Preservatives. 

Dr.  Kam merer:  Mr.  President  and  Gentlemen,  I  will  not  read 
the  report  in  detail.  I  shall  read  only  those  portions  that  are  neces- 
sary to  read  for  a  complete  understanding,  and  will  refer  to  the 
others  briefly,  giving  the  page  citation.  I  assume  all  of  you  have 
copies  of  the  report  before  you. 


REPORT  OF  COMMITTEE  NO.  4—PRESERVATIVES 

To  the  Memben  of  the  American  Wood-Preiorvera*  Association: 

The  original  instructions  of  the  Executive  Committee  to  this 
Committee  were  as  follows: 

Accumulate  data  on  actual  experience  with  Joint  committee 
method  for  sampling  cars  of  oil  for  water,  and  if  the  experi- 
ence is  favorable,  recommend  that  the  method  be  adopted  as  a 
standard. 

Compile  information  on  vertical  retort  tar. 

To  these  original  instructions  the  following  were  added  later: 

Work  out  specifications  for  preservative  to  be  uaed  on  non- 
pressure  treatments. 

Develop  information  in  regard  to  "blast  furnace  tar  creosote 
oil." 

In  addition  to  the  subjects  Included  in  the  above  instructions  the 
Committee  on  its  own  initiative  added  the  following: 

A  review  of  the  Committee's  zinc  chloride  report  of  last  year, 
including  a  check  of  the  data  presented  and  a  practical  test  of 
the  tentative  methods  for  zinc  chloride  analysis. 

The  advisability  of  revising  the  present  creosote-ooal  tar 
specification  so  that  it  will  specify  physical  qualities  rather 
than  percentage  limits  of  oil  and  tar  allowed,  as  at  present. 

Three  meetings  of  the  whole  Committee  were  held  during  the 
year,  one  at  Chicago  on  March  16  and  two  at  Cleveland  on  July  1 
and  Oct.  7,  with  the  following  attendance:  March  15  meeting,  4 
members  present;  July  1  meeting,  6  members,  including  the  presi- 
dent, ex-ofilcio  member  of  the  Committee;  Oct.  7  meeting,  6  mem- 
bers present. 

3— A.  W.  P.  A. 
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As  heretofore  the  detailed  work  of  the  Committee  was  done  by 
means  of  small  sub-committees.  The  chairman  appointed  sub-com- 
mittees for  the  various  subjects  as  follows: 

Car  Sampling:     S.  R.  Church,  representing  the  A.  W.  P.  A.  cm 
joint  committee. 

Oil  Derived  from  Vertical  Retort,  Blast  Furnace  and  Low  Tem- 
perature Coal  Tars  and  Similar  Products: 
Ernest  Bateman,  Chairman. 
W.  H.  Fulweller. 
F.  W.  Kroemer. 

Zinc  Chloride:     L  C.  Drefahl.  Chairman. 

F.  G.  Breyer. 
Revision  of  Creosote— Coal  Tar  iSolution  Specification: 
S.  R.  Church,  Chairman. 
J.  H.  Gibboney. 
K.  N.  Waddell. 
Galen  Wood. 
Specifications  for  Creosote  Oil  for  Non-Pressure  Treatments: 
S.  R.  Church,  in  co-operation  with  Roger  F.  Hosford, 
Chairman  of  Committee  E-5,  Pole  Treatment,  and 
Kurt  C.  Barth,  Chairman  of  Committee  7-01,  Eco- 
nomics. 

I.     Joint  CommltCee  on  Sampling  Creoeote  Oil  in  Tank  Cars 
For  Water  Determination 

In  the  report  of  our  Committee  at  the  1921  meeting  the  follow- 
ing recommendation  appears  under  subject  4:  "It  Is  recommended 
that  the  Committee  for  next  year  be  Instructed  to  continue  the 
work  on  this  subject  and  to  definitely  report  the  advisability  of 
adopting  this  method  of  sampling  tank  cars  as  a  standard."  At 
the  meeting  fn  Cleveland  on  Oct.  7  the  Committee  voted  that  the 
present  scheme  of  sampling  be  recommended  for  adoption  as  stand- 
ard without  further  attempts  to  test  it  In  the  field,  as  all  attempts 
In  this  direction  had  proved  a  failure,  with  the  exception  of  fav- 
orable reports  by  two  railroads.  The  Committee  further  voted  that 
an  alternative  apparatus  be  designated  which  could  be  used  as  a 
substitute  for  the  standard  sampling  device  In  case  of  emergency. 
The  report  of  the  Joint  Committee  on  Sampling  follows: 
In  accordance  with  Instructions  from  the  Committee  on  Pre- 
servatives, Ajnerlcan  Wood-Preservers'  Association,  the  Joint  Com- 
mittee representing  the  American  Wood-Preservers*  Association, 
the  American  Railway  Engineering  Association,  and  the  American 
Society  for  Testing  Materials,  now  presents  for  adoption  as  stand- 
ard the  method  previously  described  and  Illustrated.  (Proceed- 
ings, 1920,  pages  33-38  incl.)     It  Is  also  recommended  that  the  ex- 
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ample  given  at  the  top  of  page  39  be  reprinted  along  with  the 
standard  method  of  making  these  calculations.  In  accordance  with 
suggestions  adopted  by  the  Committee  on  Preservatives,  American 
Wood-Preservers'  Association,  we  also  present  as  a  footnote,  to  be 
related  to  the  paragraph  marked  "Sampling  Device"  or  to  be 
printed  Immediately  following  same,  this  text: 

"As  an  alternative  to  the  standard  sampling  device,  it  is  per- 
missible to  use  a  wide  mouthed  vessel  attached  to  a  graduated 
wooden  or  metal  rod,  and  fitted  with  a  tight  cork  or  stopper 
that  can  be  withdrawn  by  a  cord  or  light  chain  when  the  ves- 
sel is  lowered  to  the  specified  levels.  The  sampling  operation 
shall  be  conducted  exactly  as  described,  but  great  care  must 
be  taken  in  lifting  the  rod  so  as  not  to  disturb  the  contents  of 
the  sampler.  This  device  is  not  recommended  for  general  use 
but  may  be  used  when  a  standard  sampler  is  not  obtainable." 
(See  fig.  1.) 
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Fig.  1.    Alternative  sampling  device.    A.  W.  P.  A.  Committee  on 

Preservatives. 
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II.     Oils  Derived  from  Vertical  Retort,  Blast  Pomace,  and  Ix>w 
Tempwature  Goal  Tars  and  Similar  Products 

The  Committee  was  specifically  instructed  to  continue  work  on 
vertical  retort  tar  oils  and  to  develop  Information  on  blast  furnace 
oil.  A  study  of  low  temperature  coal  tar  oils  was  added  on  ac- 
count of  its  close  relation  to  the  above  oils.  Recently  an  interest- 
ing oil  derived  from  high  temperature  petroleum  gas  tar  was 
brought  to  the  Committee's  attention.  This  oil  was  therefore  also 
included  in  its  study. 

Vertical  Retort  Tar  Oils 

The  Committee  lajst  year  reported  rather  fully  on  this  material. 
During  the  last  year  there  has  been  produced  in  this  country 
9,500,000  gallons  of  vertical  retort  tar.  As  stated  last  year,  the 
oils  obtained  from  vertical  retort  tar  are  intermediate  between 
those  obtained  from  blast  furnace  tar  and  high-temperature  coal 
tar.  In  general,  the  tar  acid  content  and  the  amount  of  unsul- 
phonated  residue  are  usually  higher  than  is  found  in  coal  tar  creo- 
sote, but  not  so  high  as  in  blast  furnace  oils.  The  specific  gravities 
of  the  vertical  retort  tar  oils  and  of  the  individual  fractions  de- 
rived therefrom  are  generally  lower  than  those  of  coal  tar  creosote 
but  are  higher  than  those  of  blast  furnace  oils.  The  naphthalene 
content  of  vertical  retort  tar  is  much  less  than  is  usually  found  in 
high-temperature  coal  tar.  As  stated  last  year,  service  tests  are 
being  carried  on  by  the  Forest  Products  Laboratory  in  co-operation 
with  the  Chicago,  Milwaukee  and  St.  Paul  Railroad  and  the  United 
Gas  Improvement  Company  with  oil  obtained  from  vertical  retort 
tar.    Analyses  of  oils  from  this  class  of  tar  are  given  in  table  1. 

Low  Temperature  Coal  Tar  Oils 

A  recent  development  In  the  distillation  of  coal  is  a  two-stage 
process  in  which  bituminous  coal  is  first  distilled  at  a  compara- 
tively low  temperature,  driving  off  the  greater  part  of  the  volatile 
matter,  and  is  then  briquetted  and  heated  to  a  high  temperature  to 
produce  a  high  grade  smokeless  fuel.  During  the  first  stage  of 
this  operation  a  considerable  amount  of  tar  is  given  off  and  col- 
lected. This  tar  forms  the  basis  of  a  tar  oil  which  might  in  the 
future  be  of  considerable  consequence  in  wood  preservation.  A 
yield  of  about  30  gallons  of  tar  per  ton  of  coal  carbonized  is  ob- 
tained by  this  process,  yielding  In  turn  8  to  12  gallons  of  oil. 
The  manufacturers  state  that  at  present  the  production*  is  in  the 
neighborhood  of  1,000,000  gallons  of  oil  per  year.  Analyses  of  oils 
obtained  from  this  class  of  tar  are  given  in  table  1. 
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The  Committee  understands  that  the  Forest  Producta  Laboratory 
has  treated  200  ties  with  this  oil  and  mixurea  of  this  oil  and  tar 
and  has  placed  them  in  their  test  track. 

Blast  Furnace  Tar  Oil 

No  true  blast  furnace  tar  is  made  in  this  country  at  the  pres- 
ent time  because  practically  all  of  our  blast  furnaces  use  either 
charcoal  or  coke  for  fuel,  which  materials  do  not  produce  tar. 
Blast  furnaces  using  raw  coal  as  fuel  are  operated  in  Scot- 
land, England,  Germany  and  Russia.  In  general,  the  coal  used 
in  a  blast  furnace  is  a  bituminous  coal  of  the  non-caking  type 
and  contains  in  the  neighborhood  of  40  per  cent  volatile  mat- 
ter. Scotland  seems  to  be  the  only  country  at  the  present  time 
working  up  this  tar  into  oil. 

Blast  furnace  oil  has  been  used  in  both  England  and  Scot- 
land to  some  extent,  but  your  Committee  has  not  been  able  to 
obtain  any  records  of  its  senrice  except  those  found  in  the 
United  States  Forest  Seryice  Circular  98  by  Gellert  Allerman. 
This  circular  contains  a  record  of  two  ties  of  the  London  and 
Northwestern  Railway  Company  which  were  in  good  condition 
after  nineteen  years*  service.  That  blast  furnace  oil  is  recog- 
nized as  a  wood  preservative  oil  In  England  is  shown  by  the 
modification  which  follows  the  standard  specification  144  (1921) 
of  the  British  Engineering  Standards  Association  for  creosote 
for  railway  sleepers  and  telegraph,  telephone  and  hangar  poles. 
This  provision  for  both  Scotch  creosote  and  blast  furnace  oil 
is  as  follows: 

Scotch  creosote  shall  conform  to  the  above  specification  (creo-' 
sote  oil)*  with  the  following  exceptions:     The  specific  gravity 


^The  British  standard  specification  (No.  144)  for  creosote  for  railway 
sleepers,  and  telef^raph,  telephone  and  hangrar  poles  as  given  in  Colliery 
Guardian,  CXXII,  Oct.  7,  1921,  p.  1001,  Is  as  follows:  "The  specific 
gravity  shall  be  not  less  than  1.015  and  not  more  than  1.07  at  88*  C. 
(100*  F.)  when  compared  with  water  at  the  same  temperature.  The 
material  shall  become  completely  liquid  on  being  slowly  warmed  to  38*  C. 
(100**  F.)  with  stirring,  and  on  cooling  down  shall  remain  completely 
liquid  after  standing  for  two  hours  at  32®  C.  (90°  F.)  The  amount  of 
water  In  the  creosote  shall  not  exceed  3  per  cent.  When  100  cc.  meas- 
ured at  38"  C.  (100*  P.)  of  the  dry  creosote  are  distilled  from  a  250  cc. 
distillation  flask  at  such  a  rate  that  the  distillation  is  complete  in  about 
20  minutes,  there  shall  distill  at  760  mm.  pressure, 

up  to  205*>  C.   (401**  F.)  not  more  than     7  cc. 

up  to  230®  C.   (446®  F.)   not  more  than  40  cc, 

up  to  816*  C.   (599®  F.)  not  more  than  78  cc, 

the  volumes  of  all  fractions  being  measured  at  38®  C.  (100®  F.) 

The  residue  above  315®  C.  (599®  F.)  shall  be  soft  and  not  sticky  and 
Its  weight  shall  be  not  less  than  22  grams. 

The  amount  of  tar  acids  shall  be  not  less  than  5  per  cent,  and  not 
more  than  16  per  cent  by  volume. 

The  amount  of  matter  insoluble  In  benzol  (benzene)  shall  not  exoe«d 
0.4  per  cent  by  weight. 
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shall  be  not  less  than  1  at  ZS"*  C.  (100**  F.).  In  the  case  of 
the  blast  furnace  oil  the  specific  gravity  may  be  lower,  but  shall 
not  be  less  than  0.940  at  ZS""  C.  (100**  F.).  The  distillate  at 
315**  C.  (599°  F.)  shall  be  not  more  than  85  cc.  and  the  resi- 
due not  less  than  15  grams.  There  shall  be  no  upper*  limit  to 
the  amount  of  tar  acids. 

The  Committee  has  been  unable  to  obtain  any  record  of  blast 
furnace  oil  being  imported  into  this  country  for  wood  preserva- 
tion although  there  has  been  imported  from  250,000  to  500,000 
gallons  a  year  for  use  in  disinfectants,  cattle  dips,  etc. 

An  analysis  of  blast  furnace  oil  is  given  in  table  1. 

The  Committee  wishes  to  point  out  that  the  vertical  retort 
tar  oils,  the  low-temperature  coal-tar  oils  and  blast-furnace  oils 
are  all  obtained  from  tars  derived  from  coal  but  produced  at 
temperatures  somewhat  lower  than  those  obtaining  in  coke- 
ovens  producing  coke-oven  tar.  The  low-temperature  coal-tar 
oils  and  the  blast-furnace  oil,  as  might  be  expected  from  their 
manner  of  production,  have  somewhat  the  same  general  char- 
acteristics. Their  gravities  are  both  low  being  in  the  neighbor- 
hood of  that  of  water.  They  both  contain  large  amounts  of 
tar  acids  and  considerable  amounts  of  unsulphonated  residue. 
The  vertical  retort  tar  oils,  as  was  stated  in  a  previous  para- 
graph, are  intermediate  between  these  oils  and  the  ordinary 
coal  tar  creosote,  viz.,  the  oil  obtained  from  coke-oven  tar  and 
horizontal  retort  tar. 

High  Temperature  Petroleum  Gas  Tar  Oils 

On  the  Pacific  Coast  much  of  the  illuminating  gas  is  manu- 
factured in  all-oil  gas  producers.  The  apparatus  consists  of 
two  firebrick-lined  steel  sheets  connected  at  the  bottom  and 
filled  with  checker  brick.  The  manufacture  o^  the  gas  is  car- 
ried out  in  two  stages.  In  the  first  stage  the  checker  brick  is 
brought  to  a  high  temperature  by  burning  oil  with  a  blast  of 
air.  In  the  second  stage  the  air  blast  is  cut  off  and  the  main 
supply  of  oil  is  injected  with  steam.  This  results  in  a  very 
complete  decomposition  of  the  oil  into  permanent  gases  con- 
taining only  a  few  per  cent  of  oleflnie  hydrocarbons,  a  large 
quantity  of  lampblack  and  only  a  small  amount  of  tar. 

In  the  carburetted  water  gas  process  the  oil  is  decomposed 
in  the  presence  of  a  large  volume  of  blue  gas.  The  hydrogen  in 
the  blue  gas  has  a  considerable  influence  on  the  nature  and 
direction  of  the  decomposition,  resulting  in  a  gas  very  high  in 
olefinic  hydrocarbons,  a  mere  trace  of  lampblack  and  free  car- 
bon and  15  to  18  per  cent  of  tar. 
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The  tar  collected  from  the  all-oil  gaa  producer  is  a  heavy 
pitchy  mass  so  nearly  solid  that  it  can  be  handled  with  shovels. 
A  certain  amount  of  it  is  beiag  distilled,  however.  The  oil 
resulting  from  such  a  distillation  is  practically  a  pure  hydro- 
carbon oil  containing  neither  tar  acids  nor  tar  bases.  The 
hydrocarbons  are  almost  entirely  of  the  aromatic  series.  Oils 
from  this  source  are  now  on  the  market  as  wood  preserving 
oils.  Such  oils  will  pass  all  the  requirements  of  the  Associa- 
tion's specification  for  coal-tar  creosote  except  that  they  are  not 
obtained  from  coal  tar. 

The  Committee  has  no  information  as  to  how  much  of  this 
tar  could  be  made  available.  It  believes,  however,  that  this  oil 
deserves  more  attention  by  future  committees  particularly  with 
a  view  of  distinguishing  it  from  coal-tar  creosote  as  well  as  to 
determine  its  value  as  a  wood  preservative. 

Analyses  of  this  oil  are  given  in  table  2,  in  comparison  with 
a  pure  coal-tar  creosote. 

in.     Zinc  Chloride 

The  Sub-Committee  on  this  subject  was  instructed  to  revise 
the  zinc  chloride  portions  of  the  Preservative  Committee's  report  of 
last  year  and  make  what  revisions  seemed  advisable.  It  was  also 
to  submit  the  tentative  methods  of  analysis  to  a  thorough  test 
and  to  make  recommendations  as  to  their  adoption  as  standard. 

The  following  sections  offered  as  information  in  last  year's 
report  were  reviewed  and  are  considered  acceptable  as  they 
stand: 

Basic  zinc  chloride 

Shrinkage  of  zinc  chloride  on  dilution 

Impurities  in  commercial  50  per  cent  zinc  chloride 

Methods  of  Analysis 

(a)  Revision  of  standard  volumetric  ferricyanide  methods  of 
analysis. 

(b)  Tentative  gravimetric  method. 

(c)  Tentative  volumetric  method  for  quick  routine  analysis. 

A  great  deal  of  work  was  done  on  this  subject.  Four  accur- 
ate samples  of  zinc  chloride  were  prepared  and  submitted  to 
twenty-five  interested  collaborators.  Twenty  have  up  to  the  pres- 
ent time  turned  in  reports  of  their  work.  A  list  of  collaborators 
follows: 

American  Creosoting  Co. 

Baltimore  and  Ohio  Railroad   (Two  treating  plants) 
Union  Pacific  System 

Atchison,    Topeka    and    Santa    Fe    Railway    (Two  treating 
plants) 


Digitized  by  VjOOQIC 


42 


Eighteenth  Annual  Meeting 


Forest  Products  Laboratory 
Frisco  Lines 

International  Creosoting  Co. 
Von  Schrenk  and  Kammerer 
Monsanto  Chemical  Co. 
Kettle  River  Co. 
New  Jersey  Zinc  Co. 
Missouri,  Kansas  and  Texas  Railway 
Rock  Island  Lines 

Chicago,  Burlington  and  Quincy  Railroad 
Grasselli  Chemical  Co. 
Port  Reading  Creosoting  Plant 
General  Chemical  Co. 
Republic  Creosoting  Co. 
The  following  samples  were  submitted  for  analysis: 

1.  Zinc  Chloride  Solution   (Commercial)   Approximately  50 
per  cent 

Fused    (Commercial)    Approximately    94 


2.  Zinc    Chloride 

per  cent 

3.  Zinc   Chloride 

per  cent 

4.  Zinc    Chloride 

per   cent 


Solution    (Commercial)    Approximately   5 
Solution    (Commercial)    Approximately   3 


A  detailed  description  of  the  methods  of  analysis  was  sub- 
mitted with  the  samples.  These  methods  were  essentially  those 
recommended  as  tentative  methods  at  the  1921  Annual  Meet- 
ing, slightly  modified  to  insure  greater  definiteness. 

A  tabulation  of  the  results  turned  in  by  the  collaborators  is 
given  below: 


Analyzed 
by 

Chloride  of  Zinc  Solution  (Per  cent) 

Gran.  Chloride  of 
Zinc  (Per  cent) 

A 

B 

O 

D 
4.74 

E 

V 

G 

H 

1 
2 

49.96 

50.54 

49.84 

50.715 

49.84 

49.08 

50.16 

50.41 

50.76 

.'X).025 

50.33 

50.01 

50.12 

50.14 

4.73 

5.(« 

4.875 

4.84 

4.70 

4.85 

4.87 

4.89 

4.88 

4.66 

4.66 

4.86 

4.88 

4.91 

4.50 

4.78 

4.83 

4.67 

4.96 

4.98 

2.86 

3.02 

2.965 

2.92 

2.75 

2.91 

2.96 

2.96 

2.97 

2. 82 

2.84 

2.97 

2.97 

2.99 

2.77 

2.85 

2.73 

2.79 

2.98 

2.m 

2.84 

96.90 
96.50 
93.78 
98.97 
94.76 
93.60 
94.87 

96.71 
95.84 

3 

94.39 

4 

94.45 

5 

91.95 

Q 

96.32 

7 

94.55 

s 

9 

50.06 

60.17 

50.1 

50.26 

50.09 

49.40 

49.64 

50.dl 

49.56 

49.07 

no.2o 

.'i0..32 

50.94 
50.20 
48.47 
50.34 
49.98 
49.70 
50.76 
50.78 
49.76 
49.16 
50.13 
49.83 

94.97 
96.56 
93.6 
95.28 
94.63 
94.00 
93.87 
98.07 
94.14 
98.13 
96.65 
^      95.77 

95.28 

10 

96..55 

11 
12 
13 
H 
15 
16 
17 
18 
19 
20 

91.2 

4.88 

2.82 

96.27 
94.41 

94.70 

4.86 



2.93 

93.55 
95.01 

4.99 

2.91 

93.53 
93.20 

96.45 

96.14 

A— Qffldal  Volumetric  Method— 45-65  per  cent  ZnCls 
B— Tentative  Gravimetric  Metho<l-^5-.W  per  cent  ZnCh 
O— Tentative  Volumetric  Method— 4-6  per  cent  ZnOIs 
D— IVntatlve  Gravimetric  Method— per  cent  ZpClc 
K—lVntatlve  Volumetric  Method— 1-3  per  cent  Znn<» 
P- Tentative  Gravimetric  Method— 1-3   per  cent  ZnCIa 
G— Official  Volumetric 
H— Tentative  Gravimetric 
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After  a  careful  study  of  the  foregoing  results  and  a  careful 
consideration  of  the  criticisms  and  the  comments  of  the  collabo- 
rators, the  Committee  was  led  to  the  following  conclusions  and 
recommendations : 

Standard  Method  of  Volumetric  Analysis 

On  the  whole  the  results  with  this  method  are  satisfactory. 
(See  columns  A  and  G  in  above  table.)  There  should,  how- 
ever, have  been  closer  agreement.  The  Committee  feels  cer> 
tain  that  the  lack  of  closer  agreement  is  not  due  to  any  im- 
perfection in  the  method,  but  rather  to  inexperience  and  to 
the  lack  of  the  equipment  (chemicals  and  apparatus)  called  tor 
in  the  method.  Probably  the  greatest  discrepancies  have  come 
about  because  of  not  having  high  grade  zinc  on  hand  of  known 
tested  purity.  The  ordinary  chemically  pure  zinc  of  commerce 
varies  greatly  and  is  far  from  pure.  It  has  come  to  the  notice 
of  the  Committee  that  some  collaborators  used  such  material. 
Others  tried  to  prepare  pure  zinc  chloride,  while  still  others 
used  G.  P.  (so-called)  zinc  oxide  for  a  standard. 

The  Committee  strongly  recommends  that  the  details  of  the 
official  volumetric  method  be  literally  followed  and  wishes  to 
emphasize  the  importance  of  using  high  grade  zinc  (U.  S,  Bureau 
of  Standards)*  exclusively  for  standardization.  If  this  precaution 
is  taken  satisfactory  results  will  be  obtained.  The  Committee  rec- 
ommends no  changes  in  the  official  volmetric  method. 

Tentative  Gravimetric  Method 

The  results  obtained  with  the  tentative  gravimetric  zinc  phos- 
phate method  are  not  as  satisfactory  as  would  seem  desirable. 
(See  preceding  table,  columns  B,  D,  F,  and  H.)  This  method 
is  open  to  some  objections.  Its  success  depends  on  a  very  close 
regulation  of  acidity.  A  further  objection  to  it  is  the  co-precipi- 
tation of  associated  materials,  lime,  magnesia,  etc.,  occurring 
as  minor  impurities  in  commercial  zinc  chloride. 

The  Committee  believes  that  this  method  should  be  retained 
as  a  tentative  gravimetric  method  imtil  a  more  satisfactory  one 
has  been  developed,  and  recommends  that  the  Preservative 
Committee  for  next  year  be  instructed  to  work  up  a  new  gravi- 
metric method  for  the  accurate  analysis  of  zinc  chloride,  sub- 
mitting same  to  commercial  laboratories  for  trial  before  present- 
ing it  to  the  Association. 


•  Thl8  material  may  be  obtained  from  the  New  Jersey  Zinc  Co. 
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The  grayimetric  zinc  phosphate  method  as  sent  to  the  col- 
laborators was  somewhat  amplified  for  the  sake  of  clearness. 
The  method  as  sent  out  was  as  follows: 

Tentative  Oravimetric  Method  lor  the  Analysis  of  Zinc  Chloride 

Insoluble  (babio  zinc  chloride).  Ten  to  fourteen  grams  of  the 
sample  (fused  or  granulated)  or  an  equivalent  quantity  of  solu- 
tion, are  weighed  from  stoppered  weighing  bottles  into  a  600 
cc.  pjrrex  or  equiyalent  beaker.  Pour  hundred  cubic  centimeters 
of  cold  water  are  added  and  stirred  until  the  material  is  com- 
pletely .in  solution. 

The  basic  zinc  chloride  is  allowed  to  settle  over  night.  The 
solution  is  filtered  through  a  weighed  filter  paper  (12%  cm). 
The  filtrate  is  received  in  a  graduated  calibrated  measuring 
flask,  capacity  1000  cc.  The  beaker  is  policemanned  and  the 
insoluble  matter  on  the  filter  paper  is  washed  thoroughly  until  the 
filtrate  measures  1  liter.  The  filter  paper  containing  the  insoluble 
matter  is  dried  over  night  in  a  bath  heated  to  212''  P.,  cooled,  and 
weighed  between  clipped  watch  glasses.  Increase  in  weight  is  cal- 
culated to  insoluble  (basic)  matter.  It  is  necessary  to  previously 
wash  and  dry  the  12%-cm.  paper  used  for  filtering  the  insoluble 
matter,  in  order  that  this  paper  gets  treatment  analogous  to  that 
used  in  actual  analysis.  A  Gooch  crucible  may  be  subsituted  for 
the  weighed  filter  paper. 

Owing  to  the  fact  that  the  hydrated  oxychloride  of  zinc  is  slightly 
soluble  in  water,  it  becomes  necessary  to  make  the  method  em- 
pirical, and  in  order  to  get  concordance  between  various  operators 
it  is  necessary  to  pass  all  the  water  necessary  to  make  up  the  liter 
through  the  filter  containing  the  precipitate. 

Estimation  op  zinc.  The  filtrate  from  the  insoluble  matter  re- 
ferred to  previously  is  made  up  to  the  mark  and  shaken.  Three 
aliquot  portions  of  100  cc.  each  are  taken  with  IOOk^c.  pipette  which 
has  been  accurately  calibrated  volumetrically  against  the  flask  used 
for  receiving  the  filtrate.  Add  sufficient  bromine  water  to  impart 
a  strong  reddish  brown  color  to  the  solution  and  boil  until  all  the 
bromine  has  been  expelled.  Add  approximately  6  cc  of  saturated 
solution  of  ammonium  chloride  for  each  1/10  gram  of  zinc  present. 
Make  the  solution  strongly  ammoniacal  and  filter  off  the  iron  and 
the  manganese.  15  cc.  of  tJ.  P.  ammonia  is  recommended.  Wash 
the  precipitate  with  wash  water  (10  cc.  cone,  ammonia,  10  grams 
ammonium  chloride  in  1  liter  of  water).  Boil  the  filtrate  until 
the  solution  no  longer  smells  of  ammonia.  Add  1  drop  of  methyl 
red  indicator.  Add  10  cc.  saturated  solution  of  ammonium  phos- 
phate for  each  1/10  gram  zinc  present.    Just  neutralize  the  solu- 
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tion  with  acetic  acid  and  add  1  cc  acetic  acid  in  excess.  Heat  the 
solution  on  a  steam  bath  for  a  few  minutes  until  the  flocculent  pre- 
cipitate of  zinc  ammonium  phosphate  has  become  crystalline  and 
cool  to  room  temperature.  Transfer  the  precipitate  to  a  previously 
ignited  and  weighed  Gooch  crucible  and  wash  the  precipitate  3  or 
4  times  with  hot  water.  Heat  the  crucible  to  a  cherry  red  for  10 
minutes,  cool,  and  weigh  the  zinc  pyrophosphate. 

The  following  alternative  method  is  permissible  in  case  trouble 
is  experienced  getting  suitable  asbestos.  Collect  the  zinc  am- 
monium phosphate  on  a  double  ashless  11  cm.  filter  paper,  using 
an  ordinary  funnel.  Wash  same  thoroughly  as  outlined  above  and 
dry  at  100"  C.  The  precipitate  is  then  carefully  separated  from 
the  filter  paper  on  a  glazed  paper  and  covered  with  a  watch  glass 
and  the  filter  paper  is  incinerated  in  a  weighed  porcelain  crucible. 
The  crucible  is  removed  from  the  muffle,  cooled  and  the  balance  of 
the  separated  precipitate  added.  The  incineration  is  then  carried 
on  as  recommended  when  a  Gooch  crucible  is  used.  The  weight 
of  the  zinc  pyrophosphate  Zn,PaO,  (molecular  weight  304.8),  mul- 
tiplied by  0.894  gives  the  equivalent  weight  of  zinc  chloride,  or  the 
weight  of  pyrophosphate  multiplied  by  0.429  gives  the  equivalent 
weight  of  zinc.     (Report  per  cent  ZnClj.) 

Prepabation  of  Gooch  cbucible.  A  Gooch  crucible  of  suitable 
size  may  be  used  for  this  determination.  A  convenient  size  is  ap> 
proximately  1%  inches  in  diameter,  1%  inches  deep.  The  perfor- 
ated bottom  of  the  crucible  is  covered  with  1  or  2  layers  of  ashless 
filter  paper,  cut  to  suitable  size.  Long  fiber  asbestos,  treated  in 
the  usual  manner  for  removing  the  soluble  constituents,  thor- 
oughly washed  and  maintained  as  a  slurry  is  poured  into  the  Crooch 
crucible  until  a  pad  of  suitable  thickness  has  been  formed.  The 
pad  is  thoroughly  washed  and  ignited  from  10  to  15  minutes  at  a 
good  red  heat.  The  crucible  is  then  cooled  in  a  dessicator  to  room 
temperature  and  weighed. 

Tentative  Volumetric  Method  for  the  Bapid  RoMtine  Analysis  of 
Dilute  Zinc  Chloride  Solutions 

This  method  was  proposed  as  an  alternative  for  the  indirect 
chloride  method  for  the  estimation  of  zinc  in  weak  solutions  of 
zinc  chloride  for  plant  operation  purposes.  Commercial  zinc 
chloride  contains  small  amounts  of  associated  chlorides,  which,  if 
estimated  by  the  indirect  chlorine  method,  are  calculated  to  equiva- 
lent per  cent  zinc  chloride. 

The  results  obtained  by  the  collaborators  were  quite  satisfactory. 
(iSee  the  foregoing  table,  columns  C  and  E.)  In  view  of  the  re- 
sults and  comments  obtained,  the  (Committee  feels  warranted  in 
recommending  this   method  as  an  official  volumetric  method  for 
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the  rapid  estimation  of  ziuc  chloride  plant-working  solutions.    The 
method  is  as  follows: 

CHEMICAL8    AND    APPARATUS: 

Distilled  water 

1/10  standard  hyposulphite  of  soda  solution 

5  per  cent  soluble  starch  solution 

10  per  cent  potassium  iodide  solution 

10  per  cent  potassium  ferricyanide  solution 

C.  P.  sodium  hydroxide 

C.  P.  zinc  (electrolytic  or  equal)  99.96  per  cent  or  better 

Beaker  or  other  receptacle  capable  of  holding  400  cc. 

Glass  rod 

2  Mohr  burettes,  50  cc.  capacity 

26-cc  graduate 

10-cc  pipette 

1  liter  measuring  flask  against  which  1  Mohr  burette,  capacity 

60  cc,  has  been  calibrated 
500  cc.  graduate 
1.00  to  1.06  hydrometer 
Hydrometer  jar. 

Preparation  of  starch  solution.  Weigh  5  grams  soluble  starch 
into  250-cc  beaker,  make  into  a  thin  paste  with  a  small  amount  of 
cold  water.  Pour  into  100  cc.  boiling  water,  stirring  during  addi- 
tion of  the  starch.  Bring  to  a  boil  and  then  cool.  Pour  into  a 
suitable  bottle  for  future  use.  This  solution  is  perishable  and 
should  be  made  up  at  least  every  3  days. 

Preparation  of  standard  zinc  ohloride.  Weigh  5.7580  grams  U. 
S.  Bureau  of  Standards  zinc  (See  note  on  page  43)  into  a  covered 
400-cc.  beaker.  Add  25  cc  1:1  hydrochloric  acid.  When  solution  of 
zinc  is  complete  evaporate  to  dryness  on  steam  bath.  Take  up  in 
300  cc  water  and  transfer  same  to  1000-cc.  measuring  flask.  Wash 
beaker  thoroughly.  Add  2  drops  of  mythyl  orange  indicator  (0.1 
gm.  in  100-cc.  water),  bring  to  exact  neutrality  with  a  dilute  solu- 
tion of  C.  P.  sodium  hydroxide  (1/10  normal).  If  the  endpoint  is 
slightly  overrun,  bring  back  to  exact  neutrality  with  a  few  drops  of 
dilute  hydrochloric  acid.  Make  up  to  the  mark  in  a  flask  with 
water  and  thoroughly  mix. 

Preparation  and  standardization  of  1/10  normal  sodium  hypo- 
sulphite SOLUTION.  Weigh  out  24.82  grams  of  crystallized,  high- 
est purity  sodium  hyposulphite.  Dissolve  in  water  and  make  up 
to  1000  cc. 

Withdraw  aliquot  portions  of  25  cc.  each  of  the  standard  zinc 
chloride  solution  with  the  aid  of  a  50-cc.  Mohr  burette  which  haa 
been  calibrated  to  the  flask  and  introduce  into  a  beaker  or  other 
suitable  receptacle  of  400  cc.  capacity.    Titrate  with  the  sodium 
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hyposulphite  solution  as  described  below  under  method  of  analysis. 
The  25-cc.  aliquot  portions  of  the  zinc  chloride  solution  contains 
0.3  grams  ZnCl,  eacn.  0.3  grams  ZnClj  divided  by  the  number  of 
cc.  of  the  sodium  hyposulphite  solution  consumed  equals  the  value 
of  1  cc.  of  hypo  in  terms  of  zinc  chloride.  1  cc.  exact  N/10  hypo- 
sulphite solution  equals  0.0215  grams  zinc  chloride. 

Method  of  analysis.  This  method  is  intended  for  solutions  con- 
taining up  to  5  per  cent  zinc  chloride.  The  solution  to  be  tested 
must  be  neutral.  Free  acid  must  be  avoided.  Take  the  specific 
gravity  of  the  solution  to  be  tested  with  suitable  hydrometer. 
Pipette  10  cc.  of  the  zinc  chloride  solution  into  a  beaker  or  other 
receptacle  holding  400  cc.  The  foregoing  procedure  is  suggested 
for  those  plants  having  no  laboratories.  For  plants  having  labor- 
atories and  an  analytical  balance  it  is  preferable  to  weigh  10  cc. 
in  a  weighing  bottle.  To  the  solution  in  the  beaker  add  10  cc. 
water,  20  cc.  potassium  ferricyanide  solution,  and  10  cc.  of  potas- 
sium iodide  solution.  Stir  for  2  minutes.  Add  100  cc.  of  cold  dis- 
tilled water,  then  about  2  cc.  of  starch.  Titrate  with  1/10  normal 
sodium  hyposulphite  solution  until  blue  fades  to  lemon  yellow. 
Two  drops  will  accomplish  this  end.  With  much  iron  present  a 
light  greenish  cast  remains  after  the  blue  has  faded,  due  to  the 
presence  of  a  small  amount  of  prusslan  blue.  A  little  practice  will 
accustom  the  eye  to  the  endpoint,  which  is  sharp. 

Calculation.  The  number  of  cc.  N/10  sodium  hyposulphite  so- 
lution taken  times  its  ZnCl,  equivalent  (see  above)  times  100  di- 
vided by  the  weight  of  zinc  chloride  solution  taken  (balance 
weight),  or  the  weight  arrived  at  by  multiplying  the  10  cc.  of  sam- 
ple taken  by  the  specific  gravity  (hydrometer  determination), 
equals  percentage  of  zinc  chloride. 

Sampling  Zinc  Chloride 
The  Committee  has  nothing  to  add  to  the  1921  report  with  refer- 
ence to  this  subject.    The  methods  recommended  are  believed  to 
be  as  satisfactory  as  can  be  devised  for  this  material. 

Specific  Gravity  Table 
The  specific  gravity  table  for  zinc  chloride   (0  to  70  per  cent) 
presented  last  year  has  been  carefully  reviewed  with  the  result 
that  several  slight  changes  have  been  made.    The  table  as   now 
presented  is  believed  to  be  accurate  to  a  high  degree.    It  might  be 
well  to  again  call  attention  to  the  fact  that  this  table  is  based  on 
chemically  pure  zinc  chloride.    The  gravity  figures  given  in  this.i 
table  will  be  somewhat   lower  than  the   gravities  of  solutions  ^ 
commercial  zinc  chloride  of  corresponding  strength   (soluble  zintf 
chloride).    This  table  is  recommended  for  inclusion  in  the  Manual. 
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PBOPJSHfnES  OP  ZUiO  OHU)ftU>B  SOLUTION  AT  «  PEOftEBS  P. 

Welfftlt 

EnOlt 

80  per  cent 

80  per  cent 

Bd" 

Sp.  Gr. 

znas 

o|  1  cu.  n. 

in  1  cu.  ft. 

linOit 

ZdOs 
In  1  cu.  ft. 

Par  cent 

Poundi 

Pounds 

Ftreent 

0 

l.OUOO 

0.00 

62.37 

0.0000 

0.00 

O.OOOD 

1 

1.0009 

0.76 

63.80 

0,4773 

1.52 

0.9646 

2 

1.0140 

1.58 

69.24 

0.9676 

8.06 

1.9953 

s 

1.Q8U 

2.29 

68.69 

1.4686 

4.58 

2.9170 

4 

1.0284 

3.05 

64.14 

1.9568 

6.10 

3.9126 

5 

1.0857 

8.81 

64.60 

2.4618 

7.62 

4.0226 

6 

1.0432 

4.63 

65.06 

3.0123 

9.26 

6.0246 

7 

1.0607 

5.45 

66.58 

3.5714 

10.90 

7.1428 

8 

1.0684 

6.27 

66.01 

4.1888 

12.54 

8.3776 

9 

1.0082 

7.09 

66.50 

4.7149 

14.18 

9.4298 

10 

1.0741 

7.91 

66.99 

5.2869 

15.82 

10.6978 

11 

1.0821 

8.78 

67.49 

5.9856 

17.56 

11.8518 

12 

1.0902 

9.66 

68.00 

6.5620 

19.30 

18.1240 

13 

1.0985 

lO.fie 

68.51 

7.2078 

81.04 

14.4146 

14 

1.1069 

11.39 

69.04 

7.8687 

22.78 

15.7274 

15 

1.1154 

12.96 

69.87 

8.5B96 

24.52 

17.0686 

1(5 

1.1240 

13.21 

70.10 

9.2602 

26.42 

18.5204 

17 

1.1328 

14.15 

70.66 

9.9970 

28.80 

19.9940 

18 

1.1417 

15.10 

n.2i 

10.7527 

80.20 

21.8061 

19 

1.1508 

16.01 

71.78 

11.5135 

82.08 

23.ft^0 

20 

1.1600 

16.96 

72.86 

12.2860 

83.96 

24.6700 

21 

I.IOM 

17.96 

72.94 

13.1000 

35.92 

26.2000 

22 

1.1789 

18.9^ 

78.53 

13.9386 

37.88 

27.8682 

23 

1.188& 

19.92 

74.18 

14.7697 

89.84 

39.6884 

24 

1.1083 

20.90 

74.74 

15.6207 

41.80 

31.2414 

25 

1.2088 

21.88 

75.86 

16.4888 

48.76 

32.9776 

26 

1.2185 

22.88 

W,00 

17.8888 

45.76 

34.7778 

27 

1.2288 

23.88 

76.64 

18.3016 

47.76 

36.6QS2 

28 

1.2393 

24.89 

77.80 

19.3400 

49.78 

88.4800 

29 

1.2500 

25.89 

77.96 

20.1838 

51.78 

40.3676 

3I> 

1.2909 

26.90 

78.64 

21.1M9 

53.80 

42.8084 

31 

1.2719 

27.91 

79.33 

22.1410 

65.82 

44.2820 

32 

1.2832 

28.91 

80.03 

28.1867 

57.82 

46.2734 

S3 

1.2916 

29.92 

80.74 

24.1674 

58.84 

48.8148 

34 

1.3063 

30.98 

81.47 

25.1fl87 

61.86 

50.3974 

85 

1.3182 

31.98 

82.22 

26.2S08 

68.86 

68.6066 

30 

1.3dU6 

82.94 

83.97 

27.8808 

65.88 

64.6606 

37 

1.3426 

33.95 

83.74 

28.4297 

67.90 

56.8504 

38 

1.8SU 

34.96 

84.52 

29.5483 

69.93 

69.0964 

39 

1.3879 

35.97 

85.32 

80.6896 

71.04 

61.8792 

40 

1.3810 

36.98 

86.13 

.fl.8509 

78.96 

69.7018 

41 

1.3942 

:«.02 

^«.96 

33.0622 

76.04 

06.1244 

•  42 

1.4078 

39.06 

87.80 

84.2859 

78.10 

68.5718 

43 

1.4216 

40.00 

88.67 

35.5478 

80.18 

71.09S6 

44 

1.4356 

41.12 

89.54 

86.8188 

82.24 

78.6376 

45 

1.4500 

42.16 

90.44 

38.1296 

84.82 

76.2590 

46 

1.4646 

43.21 

91.85 

89.4728 

86.42 

78.9446 

47 

1.4796 

44.26 

92.28 

40.8431 

88,52 

81.6862 

48 

1.4948 

45.82 

98.28 

42.2518 

90.01 

84.5096 

49 

i.sim 

46.37 

W.20 

43.6805 

92.74 

87.3610 

50 

1.5263 

47.43 

95.20 

45.1534 

94.86 

90.3068 

51 

1.5426 

48.48 

90.21 

46.6426 

96.96 

93.2852 

52 

1.5591 

49.54 

97.24 

48.1727 

99.06 

96.3454 

53 

1.5761 

60.60 

98.30 

49.7898 

101.90 

99.4796 

54 

1.0684 

51. 6H 

99.38 

51.8397 

108.82 

lfl».679l 

65 

1.6111 

52.T2 

100.48 

52.9731 

104.44 

106.9468 

S6 

1.6202 

58.89 

101.61 

64.6663 

107.60 

100.8834 

B7 

1,6477 

54.88 

102.77 

56.4002 

109.76 

112.8004 

08 

1.6667 

56.97 

108.96 

58.1806 

114.94 

116.8616 

59 

1.6860 

67.06 

10&.16 

60.0043 

114.12 

120.0066 

60 

1.7069 

.•58.15 

106.40 

61.8716 

116.80 

128.7482 

01 

1.T282 

59.23 

107.68 

68.7030 

118.46 

137.6840 

d(> 

1.7470 

6(\30 

KH.U6 

6.'>.7029 

120.60 

131.40S8 

63 

1.76S3 

61.37 

110.29 

67.6850 

122.74 

186.8700 

4M 

1.7901 

62.44 

111.66 

69.7148 

124.88 

180.4886 

65 

1.8125 

68.92 

113.05 

71.8094 

127.04 

143.6188 

09 

1.83M 

64.68 

1IU.4T 

74.0893 

129.86 

148.0784 

67 

1.8590 

65.85 

115.95 

76.3531 

131.70 

152.7062 

(tS 

1.8S31 

67.02 

117.45 

78.7150 

134.04 

1.^7.4300 

60 

1.9(Y79 

68.19 

119.00 

81.1461 

138.38 

162.2922 

70 

1.9833 

69.36 

120.58 

83.6343 

138.72 

167.2686 
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APPROKIiBiA'PB 

ALLOWANCE  FOR 

TKMPERAl'URB 

At    5*  Bg  =  0.024"  B>6 


FIXED  POINTS* 


10° 

'*  =0.029' 

15* 

-  =0.029» 

2or 

**  =0.088' 

25' 

"  =0.033° 

30* 

"  =0.038' 

35" 

"  =0.038- 

40* 

"  =0.038' 

45* 

"  =0.033' 

no' 

"  =0.000' 

W>' 

"  =0.028* 

eo- 

"  =0.0ti7' 

«• 

••  =0  027' 

Vr 

"  =o.oai* 

I 


D§' 

9p.  Gt. 

Percent 
ZnCla 

5.08 

1.0M3 

S.8S 

10.16 

1.0754 

8.06 

16.35 

1.1J84 

12.  W 

20.36 

1.1833 

117.82 

25.  U 

1.1707 

22.02 

80.00 

1.9800 

26.90 

36.07 

1.3190 

32.00 

40.15 

1.3829 

37.14 

44.99 

1.4499 

42.15 

50.14 

1.5285 

47.W 

56.06 

1.6120 

62.  "7 

«0.18 

1.7085 

£6.29 

65.11 

1.8150 

63.65 

70.06 

1.9345 

69.42 

Spedflc  gravity  determinations  were  made  at  60'  P.,  compared  with  water  at 
^  F..  on  st>lutloa8  of  jsinc  ciilorkle  made  from  chemicaUjr  pure  sine  and  hydro- 
chloric acid,  these  solutions  exhibiting  a  neutral  reaction  to  methyl  orange  when 
diluted  below  5*  B^  with  water. 

The  corresponding  degrees  Baum^  were  calculated  from  the  specific  gravities  by 
the  following  formula 

145 

Baum^  =  145 

Sp.  Gr. 

Baum^  hydrameters  for  use  with  this  table  must  be  graduated  by  the  above 
fonnula  which  formula  fhould  always  be  printed  on  the  wale. 
1  cubic  foot  of  water  weighs  62.37  lbs.  Av. 
Atomic  weights  used:— F.  W    Clarke's  table  of  1912.    0  =  16 
*The  percentage  composition  on  all  flxed  points  wras  determined  by  actual  chem- 
ical analysis,  both  zinc  ami  chlorine  being  determined. 

Working  Tahle  for  Plant  Use 
The  Committee  has  carefully  reviewed  the  data  In  the  table  en- 
titled "Pounds  per  gallon  of  zinc  chloride  at  different  tempera- 
tures for  working  solutions"  presented  In  last  year's  report  and 
finds  no  reason  for  change.  This  table  is  recommended  for  in- 
clusion in  the  Manual. 

Methods  of  Figuring  Zinc  Chloride  Dilutions  and  Concentrations 
The  Committee  recommends  that  the  information  presented  last 
year  be  added  to  the  Manual. 

Method  of  Figuring  Volumetric  Absorption 
The   Committee    recommends   the    information    offered    in    1921 
Presenratiye  Committee  report  under  this  heading  for  Inclusion  in 
the  Manual. 

Visual    Method    of    Determining    Penetration    in    Zinc    Chloride 
Treated  Timber 
This  method  has  proven  very  satisfactory.    It  is  now  an  As- 
sociation Standard. 

4--A.  w.  P.  A. 
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IV.     Revision  of  Greo6ote-Coal  Tar  Solati<m  Specifications 

The  Committee  considered  the  advisability  of  revising  the 
present  specifications  for  creosote-coal  tar  solutions.  The  specifi- 
cations as  now  drawn  up  specify  definite  maximum  limits  of  the 
amounts  of  tar  that  may  be  added  and  provide  tests  to  insure  that 
these  limits  are  not  exceeded,  less  consideration  being  given  to  the 
infiuence  on  the  resulting  mixture  of  the  individual  character  of 
the  particular  oils  and  tars  used.  A  more  rational  procedure 
would  seem  to  be  to  consider  chiefly  the  character  of  the  resulting 
mixture  and  draw  up  a  specification  that  would  insure  the  physical 
quality  desired.  The  Committee  has  not  completed  its  study  of 
this  matter  and  can  only  report  progress  at  this  time. 

V.    Speciflcatiiins  for  Creosote  Oil  for  Non-Pressure  Treatments 

Acting  on  instructions  from  the  Executive  Committee  and  in 
co-operation  with  the  Chairman  of  Committees  5 — 5,  Pole  Treat- 
ment and  7 — 01,  Economics,  the  following  specifications  are  recom- 
mended for  adoption  as  standards: 

Open  tank  treatment.  (Defined  by  Committee  on  Terminology, 
Pages  80  and  81,  Proceedings  of  1917.) 

Specifications  recommended : 

Creosote  oil  for  ties  and  structural  timber.  (Page  307,  Pro- 
ceedings of  1917.) 

The  following  alternatives  shall  be  permissible   (see  note): 

(1)  "Creosote  Oil,  Grade  2,  for  Ties  and  Structural  Tim- 
ber." (Page  172,  Proceedings  of  1918.) 

(2)  "Creosote  Oil,  Grade  3,  for  Ties  and  Structural  Tim- 
ber." (Page  172,  Proceedings  of  1918.) 

Note.  Choice  of  specification  Is  largely  a  matter  of  economy. 
Grades  2  and  3  having:  respectively  larf?er  distillates  below  235°  C. 
are  consequently  subject  to  greater  volatilization,  or  loss  by  evapora- 
tion when  used  In  open  tanks  which  should  be  compensated  by  a 
lower  price.  In  this  connection  see  "Report  on  laboratory  experi- 
ments to  determine  the  loss  of  creosote  by  evaporation  from  open 
•tank  treatments,"  Bateman  and  Towne,  1920  Proceedings,  p.  83. 

At  a  meeting  held  subsequent  to  the  printing  of  this  report  the 
Committee  decided  that  it  had  not  fully  complied  with  the  instruc- 
tions issued  to  it.  In  the  press  of  other  activities  the  (Committee 
apparently  did  not  give  sufficient  publicity  to  the  proposed  specifi- 
cation before  presenting  it  for  adoption.  The  Committee  therefore 
withdraws  the  specification  for  surface  treatment  with  the  recom- 
mendation that  it  be  given  further  consideration  during  the  com- 
ing year. 
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A  liquid  grade  of  refined  creosote  is  recommended  as  desirable 
for  package  shipments,  such  as  drums,  barrels/ etc.,  irrespective  of 
methods  of  treatment  employed. 

Note  on  Creosote  Specifications 

Considerable  quantities  of  E^nglish  creosote  oil  not  meeting  the 
repuirements  of  Section  5  of  the  Association's  creosote  specifications 
are  being  imported  at  the  present  time.  This  section  reads  as  fol> 
lows: 

"The  specific  gravity  of  the  fraction  between  23^'*  C.  and 
31^°  C.  shall  be  not  less  than  1.03  at  SS/IS-S**  C." 

"The  specific  gravity  of  the  fraction  between  315**  C.  and 
355*  C.  shall  be  not  less  than  l.ia  at  38/15.5''  C." 

These  specific  gravity  limits,  together  with  the  coke  and  float 
tests,  were  introduced  into  these  specificationjs  in  1917  for  the  pur- 
pose of  excluding  water  gas  tar,  the  Committee  at  that  time  hav- 
ing given  much  study  to  this  problem.  There  is  no  doubt  but  that 
these  clauses  have  been  helpful  in  barring  out  water  gas  tar  and 
oils  derived  from  water  gas  tar. 

The  English  oils  in  question  are  of  pure  coal  tar  origin,  to  the 
best  knowledge  of  the  Committee.  Besides  the  British  oil  referred 
to  above,  quite  a  considerable  quantity  of  domestic  oil  is  being 
produced  which  does  not  fulfill  the  specific  gravity  requirements 
of  the  specifications.  In  view  of  this  situation  there  is  a  feeling 
in  some  quarters  that  our  specifications  ought  to  be  modified.  This 
matter  was  fully  discussed  by  the  Committee  at  one  of  its  meet- 
ings. 

It  would  appear  that  most  of  this  oil  comes  from  England,  par- 
ticularly from  the  west  of  England.  However,  the  Committee  has 
knowledge  of  several  authentic  samples  of  London  oil  not  con- 
forming. The  fact  that  vertical  retort  installations  are  found 
chiefiy  in  the  West  Coast  English  plants  may  account  for  the  char- 
acter of  these  particular  oils.  No  data  are  available  showing  how 
much  oil  is  being  produced  that  falls  below  the  gravity  require- 
ments of  the  specifications. 

After  a  thorough  consideration  of  this  matter  the  Committee 
decided  that  not  enough  information  was  at  hand  to  justify  recom- 
mending any  change  in  the  oil  specifications  at  this  time,  and  voted 
that  a  statement  covering  this  matter,  together  with  a  table  of 
analyses  of  authentic  samples,  be  included  in  its  report  and  pre- 
sented as  information  so  that  the  members  of  the  Association 
might  be  advised  of  the  present  situation. 
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The  Oommittee  voted  further  that  a  thorough  study  be  made  of 
thiis  Question,  having  in  view  making  a  definite  recommendation 
for  revision  of  this  clause  next  year. 

The  Committee  recognizes,  however,  that  there  is  a  temporary  and 
immediate  need  for  a  brief  statement  which  can  be  appended  to  the 
creosote  specifications  as  a  footnote  to  take  care  of  oils  which  do  not 
comply  with  requirement  five  but  are  otherwise  entirely  satisfac- 
tory. It  is  therefore  recommended  that  the  Association  put  itself 
on  record  as  approving  the  following  footnote  to  the  creosote  speci- 
fications: '  I  A 

Failure  to  meet  the  requirements  of  section  five  shall  not  be  a 
cause  for  rejection  of  the  oil  provided  the  seller  can  furnish  satis- 
factory assurance  as  to  its  coal  tar  origin. 

For  analyses  of  creosote  oils  not  conforming  see  tables  below: 

Analyses  of  English  Crbosotb  Oils 

Sample   No.  12845678 

8p.    Gt.    38yi5.5*0    1.040      1.088      LOW      1.062      1.090  1.015      1.023  1.046 

DistiUatlon    to   glO'C 4.1%      4.3%      2.8%      6.1%     4.9%  3.3%      6.0%  3.©% 

285     26.4       27.0       22.8       27.1       28.8  27.1  35.7  25.2 

815     70.6  77.3  66.5 

S&5     88.7  02.8  87.0 

Sp.  Gr.  88/16.5'0 

285-815   fraetton    1.020      1.018      1.022      1.016      1.005  1.024      l.OlS  1.028 

815-355   fraction    1.068      1.130     l.lOfi      1.086     1.068  1.100     1.07»  1.085 

Analyses  op  Domestic  Creosote  Oils 
Sample  No.  9  10  11  12  13  14  15 

Sp.   Or.   as/ias-o ■    1.O82    I'.oes    1.O81    i.osi    1.053    i.cxrs    i.o63 

Distmatlon  to  210'O 5.0%      4.5%      2.0%      2.9%     4.9%      2.0%      3.8% 

235        18.8        16.3        14.0        28.0       22.4        13.2  24.2 

315        56.0 

365        ., 66.0 

Sp.  Or.  38/15.5"C 

235-315    fraction    1.C27      1.C28      1.025      1.022      1.029      1.030      1.024 

815-855    IracUon    1.094      1.097      1.091      1.094      1.008      1.094      1.083 

Creosote  Oil   Specification  for  Marine  Piling  Treatment 

Tbis  Committee  was  requested  to  prepare  a  specification  for 
creosote  oil  for  marine  piling  treatment  for  the  use  of  the  San 
Francisco  Bay  Marine  Piling  Committee  in  connection  with  their 
work  on  the  protection  of  timber  against  the  ravages  of  marine 
borers.  As  a  result  of  this  request  the  following  specification  was 
recommended  for  tentative  use  until  more  information  was  avail- 
able on  which  to  base  a  better  one. 

The  oil  shall  be  a  distillate  of  coal-gas  tar  or  coke-oven  tar.  It 
shall  comply  with  the  following  requirements: 

1.  It  shall  not  contain  more  than  3  per  cent  of  water. 

2.  It  shall  not  contain  more  than  0.5  per  cent  of  matter  insol- 
uble in  benzol. 
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3.  The  specific  gravity  of  the  oil  at  38**  compared  with  water  at 
15^**  C  shall  be  not  less  than  1.03. 

4.  The  distillate,  based  on  water-free  oil,  shall  be  within  the 
following  limits: 

Up  to  236*^  C  not  less  than  5  per  cent  nor  more  than  25  per 
cent. 
Up  to  316**  C  not  more  than  85  per  cent. 
Up  to  3515'*  C  not  less  than  70  per  cent. 

5.  The  specific  gravity  of  the  fraction  between  235**  C  and  315**  C 
shall  be  not  less  than  1.03  at  38**  C.  compared  with  water  at  15.5*'  C. 

The  specific  gravity  of  the  fraction  between  315°  C.  and  355**  C. 
shall  be  not  less  than  1.10  at  38°  compared  with  water  at  15.5'  C. 

6.  The  residue  above  365°,  if  it  exceeds  5  per  cent,  shall  have  a 
fioat-test  of  not  more  than  50  seconds  at  70°  C. 

7.  The  oil  shall  yield  not  more  than  2  per  cent  coke  residue. 

8.  The  foregoing  tests  shall  be  made  in  accordance  with  the 
standard  methods  of  the  American  Wood-Preservers*  Association. 

9.  The  tar  acid  content  of  the  oil  when  determined  by  the 
method  used  by  the  American  Railway  Engineering  Association 
shall  not  be  less  than  5  per  cent. 

Nlote  on  Distillation  Thermometers 

The  [Standardization  Committee  of  the  Manufacturing  Chemists' 
Association  has  adopted  specifications  for  research  and  testing 
thermometers  and  general  use  thermometers.  In  the  latter  group 
Is  one  which  has  a  scale  range  of  10°  to  390°  C.  graduated  In  divi- 
sions of  1°  and  similar  In  many  respects  to  the  standard  A.  iS. 
T.  M.  distillation  thermometer  of  0°  to  400°  C.  range.  It  differs, 
however,  in  the  Important  point  that  the  M.  C.  A.  thermometer  is 
standardized  for  three-Inch  Immersion.  Hence,  If  used  for  any 
purpose  where  a  full  Immersion  thermometer  has  previously  been 
used,  there  would  be  a  very  considerable  difference  In  the  results. 

The  new  thermometer  will  be  marked  "M.  C.  A.  G.  2"  and  the 
words  "Three  Inch  Immersion"  will  be  engraved  on  the  thermome- 
ter, and  there  will  be  a  special  line  at  the  fmmerslon  point.  There 
Is,  therefore,  no  danger  except  by  carelessness  that  these  Instru- 
dients  could  be  confused  or  used  In  place  of  the  standard  ther- 
mometer specified  by  the  Association.  (See  1917  Proceedings, 
p.  315.)  Nevertheless,  the  Committee  feels  that  the  matter  should 
be  brought  to  the  attention  of  the  Association  so  that  any  possible 
confusion  or  misunderstanding  may  be  avoided. 
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Smumary 

The  material  In  this  report  is  presented  as  information  with 
the  exception  of  the  recommendations  given  below. 

Recommendatloiui 

The  Committee  recommends  for  adoption  as  standards  and 
printing  in  the  Manual  the  following: 

1.  Method  of  sampling  creosote  in  tank  cars  for  water  determin- 
ation as  described  and  illustrated  in  the  1920  Proceedings, 
pp.  33-38  inc.,  including  example  given  on  page  39,  together  with 
amendment  found  in  this  report. 

2.  Volumetric  method  for  the  rapid  routine  analysis  of  dilute 
zinc  chloride  solution  as  described  in  this  report. 

3.  Specifications  for  creosote  oil  for  open  tank  treatment  as 
found  in  this  report. 

The  Oonunittee  further  recommends  that  the  following  methods 
and  tables  be  printed  in  the  Manual  for  reference  purposes: 

1.  Specific  gravity  table  of  zinc  chloride  solutions  as  found  in 
this  report. 

2.  Table  entitled  "Pounds  per  gallon  of  zinc  chloride  at  differ- 
ent temperatures  for  working  solutions"  as  found  on  pages  63-65 
inc.,  1921  Proceedings. 

3.  Methods  of  figuring  zinc  chloride  dilutions  and  concentra- 
tions as  found  on  pages  66-70  inc.,  1921  Proceedings. 

4.  Method  of  figuring  volumetric  absorption  as  found  on  page 
71,  1921  Proceedings. 

The  Committee  further  recommends  that  the  Association  put  it- 
self on  record  as  approving  the  footnote  to  the  creosote  specification 
as  given  on  page  52. 

Fature  Work 

1.  Continue  the  study  of  oils  derived  from  vertical  retort,  blast 
furnace  and  low  temperature  coal-tars  and  similar  products. 

2.  Study  creosote  specifications,  recommending  revision  if  same 
seems  desirable;  also  endeavor  to  establish  tolerance  limits  for  the 
various  tests  in  the  specifications. 

3.  Develop  a  new  gravimetric  method  for  zinc  chloride  analysis 
sul)mitting  same  to  practical  test  before  submitting  it  to  the  Asso- 
ciation. 

4.  Develop  volumetric  and  gravimetric  methods  for  the  analysis 
of  commercial  sodium  fiuoride. 

'5.  Develop  a  method  for  the  direct  determination  of  sodium 
fiuoride  in  treated  wood. 


Digitized  by  VjOOQIC 


American  AVood- Preservers'  Association       55 

6.  Develop  if  possible  a  visual  method  for  determining  the  so- 
dium fluoride  in  treated  timber. 

Alfred  L.  Kahmebeb,  Chairman 

W.  H.  PuL>VEiLEB,  Vice  Chairman 

EaiVEST  Batehan 

P.  Q.  Breyeb 

S.  R.  Church 

L.  C.  Drefahl 

J.  H.  Gibboney 

F.  W.  Kbobmsb 

K.  N.  Waddell 

Galen  Wood 

The  PRKsn>ENT:  We  have  a  constitution  which  says  that  all  mat- 
ter recommended  for  adoption  as  standard  must  be  sent  to  the 
members  of  the  Association  not  less  than  fifteen  days  prior  to  the 
annual  meeting.  Consequently  we  would  be  violating  the  constitu- 
tion if  we  acted  on  these  recommendations. 

Mr.  Church:  Mr.  Chairman,  Is  it  not  a  question  of  what  the 
Association  wishes  to  do? 

The  President:  Presumably  the  Association  would  like  to  adopt 
these  recommendations  now;  but  if  we  let  down  the  bar  in  one  case 
where  can  we  put  it  up  in  others? 

Dr.  Kammerer:  I  might  explain  the  history  of  the  report.  As 
usual  the  report  was  a  little  late,  but  it  was  completed  and  sent  out 
to  the  members  of  the  Committee  for  vote  on  the  14th  of  December, 
and  a  copy  was  sent  to  the  Secretary  on  December  15  with  the  pro- 
viso that  it  wa&  not  to  be  printed  until  he  had  heard  from  the  chair- 
man as  to  the  vote  of  the  committee.  On  the  19th  of  December,  I 
wired  the  Secretary  that  the  report  was  released  and  that  was  the 
last  I  heard  of  it  until  I  had  advice  from  the  Secretary  on  Dec.  27th 
that  the  specific  gravity  table  was  not  included.  This  table  had 
been  inadvertently  left  out»  and  I  presume  that  it  was  this  that  de- 
layed the  printing.  I  have  not  spoken  to  the  Secretary,  but  that  is 
my  guess.  As  far  as  the  committee  was  concerned,  we  tried  to  get 
the  report  out  on  time  to  meet  the  constitutional  requirements.  If 
we  have  not  fulfilled  them,  it  is  not  for  the  committee  to  say  what 
should  be  done  in  the  premises. 

The  President:  Before  getting  from  you  an  expression  of  your 
attitude  toward  the  footnote  which  the  Committee  desires  to  add 
to  our  specifications,  we  will  discuss  each  of  the  other  subjects. 
The  first  is  the  method  of  sampling  creosote  in  tank  cars  for  water 
determination,  as  described  and  illustrated  in  the  1920  Proceedings, 
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pages  33-38,  inclusive,  including  example  given  on  page  39,  together 
with  amendment  found  in  this  report. 

The  volumetric  method  for  the  rapid  routine  analysis  of  dilute 
zinc  chloride  solution  is  up  for  discussion.  There  has  been  some 
discussion  of  how  plants  are  determining  the  specific  gravity  of  their 
zinc  chloride  solutions.  Since  the  advent  of  the  Preservatives 
Committee  into  the  field  we  have  gotten  more  accurate  methods  for 
determining  the  amount  of  zinc  chloride  in  solutions.  In  the  olden 
days,  when  you  could  use  a  hydrometer  in  determining  the  strength 
of  your  zinc  chloride  solution,  you  were  able  to  utilize  the  six  per 
cent  of  foreigrn  material  in  zinc  chloride,  which  helped  to  buoy  up 
your  hydrometer;  but  according  to  the  method  which  the  Preserva- 
tives Committee  has  developed  you  determine  the  soluble  zinc 
chloride  only.  The  question  has  been  raised  as  to  whether  the 
method  recommended  is  too  technical  or  precise.  In  the  case  of  a 
contract  last  year  there  was  argument  as  to  which  method  was  right 
when  there  was  no  clause  in  the  contract  stating  which  method 
should  be  used. 

Mr.  J.  H.  Campbell:  Mr.  President,  what  is  the  reason  for  this 
volumetric  method  in  routine  analysis  when  you  can  use  the  present 
standard  method  and  get  results  almost  as  quickly  as  with  the  one 
recommended 

Db.  Kamicbber:  I  think  if  any  one  finds  that  he  prefers  to  use 
the  present  standard  method  or  that  it  is  easier  and  more  rapid,  he 
should  make  the  choice.    The  committee  has  not  found  it  so. 

Mr.  Dbefahx.:  Mr.  Chairman,  I  would  like  to  say  a  word  in  re- 
gard to  the  relative  merits  of  the  two  methods.  I  am  daily  con- 
cerned with  the  analysis  of  zinc  in  zinc-bearing  materials  of  one 
kind  or  another,  and  I  for  one  would  say  that  proposed  method,  the 
base  of  which  was  the  scheme  developed  by  Mr.  Galen  Wood,  ap- 
pears to  me  to  be  a  little  simpler  for  fellows  in  the  field.  In  a  treat- 
ing plant  located  near  a  large  central  laboratory  it  would  probably 
be  easier  and  Just  as  fast  to  work  with  the  present  standard  scheme, 
but  for  the  plant  oft  in  the  woods,  which  has  no  direct  laboratory 
control,  I  think  it  is  a  simpler  scheme  to  put  in  the  apparatus  which 
has  been  recommended  and  get  speedy  and  accurate  results.  That 
is  what  the  committee  had  in  mind  when  they  drafted  this  particu- 
lar acheme.  It  is  for  plant  operators  who  have  no  so-called  techni- 
cal skill.  It  is  for  the  man  who  has  grown  up  in  the  field.  It  is 
felt  that  the  scheme  proposed  would  be  acceptable  for  the  purpose. 
If  you  have  a  technical  man  who  has  laboratory  facilities  the  pres- 
ent standard  is  the  better. 

Thb  President:  Possibly  some  of  you  do  not  wish  to  answer 
this  problem  as  to  whether  you  are  going  to  treat  ties  with  the 
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soluble  zinc  chloride  or  with  the  100  per  cent  material.  I  know  it 
Is  in  the  minds  of  two  or  three  here,  but  they  hesitate  to  discuas 
the  subject.    What  is  the  viewpoint  of  the  Preservatives  Committee? 

Db.  Kammereb:  I  shall  speak  for  myself  outside  of  the  Commit- 
tee, as  a  member  of  the  Association.  If  you  are  going  to  treat  with 
a  preservative  you  are  interested  in  its  preservative  content.  If 
you  are  going  to  use  a  50  per  cent  solution  of  a  preservative  you 
mean  by  that  you  are  going  to  use  a  solution  that  has  50  per  cent  of 
active  preservative  material,  disregarding  any  water  or  whatever 
else  may  be  in  that  solution,  and  the  same  applies  to  a  94  per  cent 
solid  material.  If  6  per  cent  of  it  is  made  up  of  moisture,  inert 
matter,  zinc  materials  that  are  not  soluble,  I  do  not  think  as  pre- 
servers we  are  interested  in  that  material.  In  order  to  know  what 
we  are  working  with  we  should  I  believe  base  our  operating  solu- 
tions on  the  basis  of  100  per  cent  zinc,  and  also  endeavor  to  draw 
up  our  specifications  and  purchase  our  zinc  on  that  basis.  When 
we  speak  of  putting  a  half  a  pound  of  zinc  in  a  treated  tie  we  mean 
a  half  a  pound  of  chemically-pure  zinc  chloride.  We  do  not  mean 
a  half  a  pound  of  96  per  cent  zinc  or  80  per  cent  zinc  or  whatever 
it  may  be.  I  think  that  is  the  only  basis  on  which  we  can  take 
an  intelligent  stand.  I  don't  quite  see  what  the  point  at  issue  is. 
That  would  be  my  personal  opinion  in  connection  with  my  work 
with  railroads  and  zinc  using  plants.  Maybe  Mr.  Drefahl  can  give 
another  point  of  view. 

Mr.  Drefahl:  Mr.  Chairman,  I  do  not  know  very  much  about 
contracts  that  are  made,  or  the  clauses  that  deal  with  the  amount 
of  zinc  chloride  that  timbers  should  contain.  The  committee  in 
considering  this  work  had  only  one  object,  and  that  was  to  develop 
a  scheme  which  they  could  put  in  the  hands  of  plant  operators  to 
determine  accurately  the  amount  of  zinc  chloride  in  solution.  The 
question  of  the  significance  that  this  method  of  analysis  has  with 
contracts  seems  to  me  another  matter  entirely,  Contracts  should 
definitely  state  what  a  half  a  pound  of  zinc  chloride  means,  whether 
94  per  cent  of  100  per  cent.  This  scheme  was  designed  only  to  let 
you  determine  what  you  are  using  in  your  cylinders. 

Me.  Campbell:  I  do  not  believe  that  the  method  proposed  as  an 
alternate  standard  will  determine  only  the  zinc  chloride  or  zinc  in 
E<olution.  I  believe  it  will  include  copper,  nickel,  possibly  vanadium 
and  several  other  elements  which  might  be  present  in  the  solution 
and  which  would  be  counted  as  zinc  by  the  alternate  method. 

Mr.  Drefahl:  Mr.  Campbell,  from  my  experience  with  all  grades 
of  zinc  chloride  on  the  market  I  do  not  know  of  anything  offered 
at  the  present  time  or  in  the  last  fifteen  years  with  appreciable 
amounts  of  impurities  which  would  influence  in  any  way  the  results 
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obtained  under  the  proposed  method.  I  do  not  know  of  anything 
which  is  offered  that  has  enough  copper,  enough  vanadium  or  other 
impurities  to  affect  the  results  arrived  at  by  means  of  the  proposed 
method.  I  can  not  conceive  a  condition  where  -any  impurities  such 
as  you  have  mentioned  would  be  present  to  any  appreciable  extent. 
I  am  talking  simply  from  what  I  know  of  what  has  been  offered 
on  the  market  in  the  last  fifteen  years. 

I  might  state  that  this  method  takes  it  for  granted  that  the  sul- 
phite content  of  zinc  chloride  solutions  is  low.  The  indirect  esti- 
mation through  the  chlorime  titration  is  objectionable  because  there 
are  other  materials  in  commercial  zinc  chloride,  such  as  lime  and 
magnesia  and  ammomium  chloride  salts  in  a  minor  degree,  which 
affect  to  a  degree  the  determination  of  the  actual  zinc  content  of 
those  solutions.  The  thing  aimed  at  was  the  estimation  of  the 
actual  zinc,  the  major  constituent.  Any  one  interested  can  specify 
in  their  zinc  chloride  purchases  that  the  sulphate  content  of  their 
material  shall  not  exceed  definite  limits,  which  are  practically 
ascertainable  in  the  industry. 

Mr.  Campbell:  You  have  prepared  the  proposed  method  for  in- 
clusion in  the  Manual  as  a  standard.  A  man  goes  to  a  treating 
plant,  uses  this  method,  and  gets  high  results  on  zinc,  for  some  of 
the  zinc  solution  will  come  in  contact  with  the  brass  cocks  and 
other  brass  or  bronze  material  around  the  treating  plant  and  take 
up  copper  and  possibly  nickel.  Why,  I  have  had  zinc  solutions 
come  in  which  were  blue  probably  from  copper. 

Mb.  Dbefahl:  The  only  thing  I  can  answer  in  regard  to  that 
is  that  the  method  as  drawn  here  (with  such  commercial  zincs  as 
are  on  the  market)  gives  you  a  fairly  accurate  analysis,  and  it  is 
sufficiently  good,  in  our  estimation;  for  routine  operating  purposes. 
There  is  no  gainsaying  that  the  present  standard  is  the  better  and 
the  more  practical  in  proper  environment.  If  I  were  a  treating 
plant  operator  I  would  much  prefer  to  use  the  present  standard; 
but  this  is  offered  simply  as  a  better  scheme  than  the  chloride 
scheme.  The  magnitude  of  error  involved  in  the  chloride  scheme 
is  very  much  greater  than  it  is  with  the  scheme  which  is  o^ered, 
considering  the  products  which  have  been  offered  on  the  American 
market.  It  is  choosing  between  the  lesser  of  two  evils.  It  is  un- 
derstood that  the  object  of  the  investigation  was  to  develop  a  better 
method  than  the  indirect  method  of  chloride  estimation  which  was 
admitted  to  be  faulty.  There  is  no  question  about  the  present 
standard  volumetric  scheme  being  better  if  you  have  laboratory 
facilities  to  control  your  plant  operations. 

The  Pbesident:  Are  there  any  other  questions  in  connection 
with  the  control  of  zinc  chloride?    The  Chairman  of  the  Committee 
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has  withdrawn  the  specification  for  surface  treatment  with  oil,  page 
18. 

Db.  Kamhebeb:  We  have  withdrawn  the  specification  for  sur- 
face treatment,  hut  have  retained  our  recommendation  for  open  tank 
treatment. 

Mil  Waterman:  Mr.  Chairman,  do  I  understand  all  of  Section 
5  has  heen  withdrawn? 

The  Pbesioont:     No. 

Mr.  Waterman:     Just  the  specifications? 

Dr.  Kammerer:  No.  Just  the  specifications  under  surface  treat- 
ments. 

Mb.  Waterman:  I  desire  to  ask  the  Committee  one  or  two  ques- 
tions. In  Section  5  they  say  that  the  following  specifications  were 
prepared  and  are  recommended  for  adoption  as  standard,  and  that 
the  specifications  cover  creosote  oil  only.  Is  creosote  oil  the  only 
oil  that  is  used  in  the  non-pressure  treatment?  If  it  is  not,  if  other 
oils  are  used,  why  weren't  they  considered,  or  will  the  Committee 
give  us  some  information  on  that? 

Dr.  Kammerer:  The  committee  when  they  considered  creosote 
oil  used  that  term  in  a  hroad  sense  to  include  any  oils  derived  from 
coal  tar.  They  would  call  an  anthracene  oil  in  this  sense  creosote 
oil. 

Mr.  Waterman:  Are  there  no  other  oils  except  creosote  oil  for 
non-pressure  treatment? 

Mr.  Goltra:     Or  solution? 

Dr.  Kammerer:  I  do  not  believe  the  Chairman  is  prepared  to 
answer  that.  I  wish  Mr.  Hosford  would  grive  us  information  on 
that  point. 

Mr.  Hosford:  As  the  report  indicates,  Mr.  Barth  and  myself 
were  called  in  consultation  upon  this  matter.  As  far  as  the  point 
raised  just  now  is  concerned,  I  should  say  that  a  very  large  propor- 
tion of  all  the  preservative  material  used  in  what  we  commonly 
call  today  open^tank  treatments  is  creosote  of  the  same  type  as  is 
used  in  pressure  treatments.  From  the  standpoints  of  the  organi- 
zation it  would  seem  to  me  that  the  function  of  the  Preservatives 
Committee  has  been  wisely  exercised  in  limiting  its  report  to  speci- 
fications for  creosote.  As  a  matter  of  fact  all  it  amounts  to  is  that 
the  existing  specifications  of  the  Association  for  cylinder  pressure 
purposes  represent  what  it  is  best  to  have  in  use  for  the  other  work. 
What  may  happen  with  other  materials  than  this  class  of  creosote 
oil  is  a  minor  matter.  It  seems  to  me  that  the  question  that  is 
really  up  is  whether  the  standards  that  are  used  for  that  creosote 
are  proper  and  not  what  should  be  the  standard  specifications  for 
something  else  that  might  be  used. 
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Mr.  Waterman:  Mr.  Chairman,  it  is  not  very  long  ago  when  a 
fellow  who  would  come  in  here  to  introduce  anything  along  the  lines 
of  non-pressure  treatment  would  have  been  treated  pretty  roughly, 
but  they  have  a  good  wedge  in  here  now  and  I  am  perfectly  willing 
that  they  should  have  it.  Now  if  there  are  other  oils  that  will  give 
results  in  the  non-pressure  treatment,  then  I  think  we  should  con- 
sider them.  Therefore  I  move  you  that  this  committee  change  the 
wording  and  say  the  following  specifications  were  prepared  and 
submitted  for  information. 

Mr.  Goltra:  I  second  the  motion.  In  doing  so,  I  understand 
that  it  will  eliminate  the  entire  specifications  under  Article  5. 
I  do  not  see  the  difference  between  "surface"  treatments  and 
*'open-tank"  treatments.  "Surface**  as  applied  to  treating  pro- 
cesses is  a  new  word,  and  I  am  told  that  it  was  coined  within 
the  past  few  years  to  describe  other  than  pressure  processes.  In 
this  report  I  observe  that  "surface**  treatment  includes  brush, 
spray  and  dipping.  Well,  so  far  as  "dipping"  is  concerned,  that 
is  really  the  "open-tank**  treatment.  Perhaps,  "surfac/e  treat- 
ment** should  include  only  brush  and  spray  methods  of  treat- 
ment. 

With  reference  to  the  specifications  of  oil  recommended  for 
open-tank  treatment,  would  state  that,  in  my  opinion,  the  speci- 
fic gravity  is  too  low.  It  should  be  a  heavier  oil.  If  the  as- 
sociation is  going  to  recognize  the  open-tank  method  of  treat 
ment,  we  ought  to  go  on  record  as  recommending  the  best  quali- 
ty of  oil,  that  is,  an  oil  with  low  volatilization,  or  in  other  words, 
the  higher  fractions  of  distillation,  usually  called  "anthracene** 
oil;  an  oil  that  will  stay  in  the  wood  and  not  evaporate. 

There  are  other  preservatives  used  besides  oil  in  open-tank 
treatments,  and  in  my  opinion,  should  be  included  in  a  report  of 
this  kind.  Zinc  Chloride  is  one  of  them,  sodium  fluoride  is  an- 
other and  I  have  heard  of  several  others.  This  reminds  me  of 
a  case  that  is  pertinent  to  this  discussion.  Last  summer  the 
architect  for  Cleveland's  six  million  dollar  auditorium,  now  un- 
der construction,  inquired  for  a  preservative  to  treat  by  open- 
tank  process,  about  40,000  square  feet  of  %"x2i^"  red  beech 
flooring.  He  wanted  a  colorless  and  permanent  preservative. 
A  few  weeks  ago  I  learned  that  the  contractor  was  laying  the 
floor  and  I  went  over  to  examine  it.  I  found  that  he  was  dip- 
ping the  flooring  in  a  substance  which  smelled,  ta-r^ted  and  re- 
sembled benzine  or  benzol.  It  was  amber  color,  and  so  far  as 
I  could  tell  it  was  low  boiling  fractions  of  coal  tar  oil.  It  was 
as  liquid  as  water  or  coal  oil. 
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The  oil  was  furnished  by  a  local  concern  that  manufactures 
paints,  oils,  varnishes,  etc.  I  examined  the  wood  that  was  said 
to  be  treated,  but  I  could  not  tell  anything  about  the  penetra- 
tion; the  sales  manager  of  the  paint  company,'  however,  told 
me  they  had  furnished-  450  gallons  of  the  oil  at  79  cents  a 
gallon.  At  any  rate  the  treated  flooring  was  not  discolored 
nor  could  I  smell  or  taste  much  of  the  chemical  in  pieces  of  wood 
laying  on  the  floor;  evidently  it  had  all  evaporated  from  the 
wood  before  the  flooring  was  laid.  No  analysis  or  tests  were  made 
of  the  preservative.  The  architect  apparently  did  not  know  what 
he  approved  and  did  not  know  what  he  had  specifled.  This  indicates 
clearly  how  much  actual  missionary  work  must  be  done  with  archi- 
tects and  engineers  for  the  good  of  our  industry. 

We  should  not  conflne  ourselves  to  creosote  oil  for  open  tank 
treatment,  but  should  include  chloride  of  zinc,  sodium  fluoride,  and 
possibly  other  preservatives.  Architects  are  specifying  more  and 
more  the  use  of  treated  material  by  different  processes  and  with 
different  preservatives,  and  the  open-tank  method  is  very  often  the 
only  way  the  material  can  be  treated  to  meet  conditions. 

The  President:  There  is  a  motion  by  Mr.  Waterman,  seconded 
by  Mr.  Goltra,  on  the  question  of  changing  the  recommendation  of 
this  Committee.  In  view  of  the  ruling  made  earlier  it  is  not  pos- 
sible to  adopt  this  specification  because  it  was  not  published  far 
enough  ahead  of  our  annual  meeting. 

Mb.  Waterman:  Perhaps  the  Committee  will  change  the  word- 
ing of  that.  I  would  like  to  explain  to  you  why  I  brought  it  up.  I 
have  a  friend  who  is  the  manager  of  a  refrigerator  line,  and  he 
comes  to  me  and  wants  to  know  why  he  cannot  treat  the  part  that 
decays  rapidly  with  open-tank  treatment  with  zinc.  I  cited  him  a 
half  dozen  people  to  get  the  information  from.  Remember  this  is 
light  stuff,  inch  material.  It  is  the  sub-flooring  that  he  wants  to 
treat.  He  cannot  treat  it  with  creosote,  because  if  you  put  butter 
or  other  like  articles  in  the  car  it  will  take  up  the  odor  of  the 
creosote.  Now  if  he  can  treat  it  with  zinc  we  do  not  want  to  come 
out  with  a  positive  statement  that  we  must  only  use  creosote  oil. 

The  President:  I  do  not  think  the  Committee  thought  they  were 
doing  any  such  thing.  You  have  admitted  in  your  first  statement 
that  it  was  quite  a  revolution  almost  to  have  us  submit  a  specifica- 
tion for  open-tank  oil. 

Mr.  Waterman:     Yes,  I  should  say  it  was.     ^ 

The  President:  It  would  be  a  bigger  revolution  if  they  pro- 
posed an  open-tank  zinc  chloride  solution  and  an  open  tank  sodium 
fluoride  solution. 

Mr.  Waterman:  All  I  would  ask  is  that  they  consider  it  an- 
other year  instead  of  making  a  positive  recommendation. 
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Tub  Pbesidbnt:  They  do  not  hold  themselves  down  to  this  one 
oil  or  this  one  solution. 

Miv  Buehlbr:  I  think  if  we  read  the  preamble  of  the  report  it 
will  be  better  understood.  It  says,  "Specifications  for  creosote  oil 
for  non-pressure  treatments."  It  does  not  say  specifications  for 
preservatives. 

Mb.  Waterman:     Yes,  but  it  carries  that  with  it  (laughter). 

Dr.  iKamkerer:  I  may  say  that  the  committee  understood  its  in- 
structions to  mean  an  oil  preservative,  and  I  think  it  might  be  in- 
teresting to  find  out  what  was  in  the  Executive  Committee's  mind 
when  they  issued  instructions  to  us  to  draw  up  specifications  for 
preservatives  for  non-pressure  treatment.  The  Committee  got  the 
understanding  from  its  instructions  that  preservatives  meant  speci- 
fications for  oils  to  be  used  in  non-pressure  treatments.  I  think 
you  will  have  to  go  back  of  us  and  see  what  was  in  the  minds  of 
the  Executive  Committe^  when  they  issued  those  instructions. 

Mr.  Waterman:  The  average  layman  will  read  into  it,  that 
creosote  is  the  only  preservative  for  an  open-tank  treatment,  or 
the  only  chemical  to  be  used. 

The  Pre.^ident:  If  there  are  no  more  remarks  all  In  favor  of 
changing  the  wording — 

Mr.  Churoii:  I  rise  to  a  point  of  order  on  this  before  we  vote. 
If  I  understand  it  correctly,  these  specifications  cannot  possibly 
become  standards.  Then  what  is  the  object  of  voting?  They  can- 
not be  presented  to  the  Association  for  anything  else  than  informa- 
tion. Are  you  asking  the  Committee  by  this  motion  to  withdraw 
the  thing  and  not  have  it  printed  in  the  Proceedings,  or  what  are 
you  asking  them  to  do? 

The  President:  There  is  a  motion  before  the  house  that  is  per- 
fectly in  order.  It  is  the  only  thing  that  can  be  done  with  this 
part  of  the  report.  You  either  have  to  accept  it  as  information  or 
throw  it  out  entirely.  Mr.  Waterman's  motion  puts  it  on  the  basis 
of  having  it  accepted  as  information. 

Until  this  discussion  zinc  chloride  and  sodium  fluoride  solutions 
for  open  tank  work  have  not  been  very  seriously  considered.  If 
they  have  a  field  in  open-tank  work  they  certainly  should  be  in- 
cluded in  the  instructions  for  the  Preservatives  Committee  next 
year.    Are  there  any  other  remarks? 

Mr.  Burnes:  Surface  treatments  are  defined  as  brush  treatment, 
spraying,  or  dipping.  It  seems  to  me  that  this  statement  is  mis- 
leading. From  actual  observations  I  know  that  in  the  dipping 
treatment  you  get  penetrations  running  up  to  a  half  inch.  I  doubt 
very  much  whether  that  would  be  included  here  as  a  surface  treat- 
ment.   Does  that  not  create  the  wrong  impression? 
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Tub  President  r  That  whole  subject  of  surface  treatments  has 
been  withdrawn  by  the  Committee  previously,  so  it  is  not  up  for 
discussion  at  this  time.  Are  there  any  other  remarks  on  this  sub- 
ject? 

Mr.  Hartman:  I  would  like  to  ask  one  question  with  reference 
to  the  definition  for  the  word  creosote  which  was  adopted  by  the 
Association  on  the  recommendation  of  the  Committee  on  Terminol- 
ogy in  1913  before  our  entry  into  the  war.  Mr.  Church  has  per- 
sonally stated  that  an  oil  with  a.  certain  distilling  range  or  residue 
would  hot  be  considered  a  creosote  oil.  If  the  committee  does  dis- 
tinguish between  coal-tar  distillates  as  to  one  being  a  creosote  oil 
and  another  not  being  creosote  oil,  but  being  something  different, 
and  yet  a  distillate  of  coal  tar,  would  it  not  seem  that  the  definition 
laid  down  in  1913  ought  to  be  revised  at  the  present  time  so  as  to 
give  us  a  classification  of  those  wood-preserving  oils  obtained  in 
the  distillation  of  coal  tar. 

Mr.  Hosford:  Mr.  President,  I  just  want  to  address  one  remark 
not  strictly  to  the  motion  but  to  something  that  has  been  said  in 
connection  with  it;  that  is,  about  the  value  of  high-boiling  ma- 
terial for  this  kind  of  treatment.  The  experience  that  we  have  had 
with  the  open-tank  treatment  is  long  and  was  obtained  with  creo- 
sote that  distilled  over  40  per  cent  under  235**  C.  The  results  have 
been  good.  As  a  matter  of  fact  none  of  the  creosotes  used  in  the 
early  Forest  Service  cooperative  experiments  would  pass  the  40 
per  cent  requirement.  That  is  the  actual  limit  set  up  in  the  pro- 
posal of  the  Committee. 

The  President:  Are  there  any  other  remarks?  If  not,  it  has 
been  moved  and  seconded  that  the  first  part  of  Section  5,  relative 
to  the  specifications  for  open-tank  treatment  creosote  oil  be  sub- 
mitted as  information  All  those  in  favor  please  say  "aye;"  op- 
posed, like  sign.    The  motion  is  carried. 

Mr.  Horrocks:  Mr.  Chairman,  the  recommendation,  or  we  will 
call  it  the  admission  of  the  Committee,  that  the  provisions  in  1917 
specificatons  for  creosote  oil,  with  reference  to  limits  in  specific 
gravity  on  certain  fractions,  do  not  protect  against  the  inclusion 
of  other  than  coal-tar  creosote,  is  a  very  frank  statement  that  what 
in  1917  they  considered  a  conclusive  test  to  bar  other  than  coal-tar 
creosote,  will  not  hold  water.  I  think  the  Committee  has  done  a 
very  good  piece  of  work  in  admitting  that  frankly;  but  we  are 
faced  in  a  commercial  way  with  the  proposition  that  we  are  buy- 
ing oil  on  that  specification.  We  are  apparently  faced  with  some 
provision  in  the  constitution.  More  or  less  accidentally  we  have 
run  against  the  proposition  that  we  are  not  in  a  position  to  adopt 
their  recommendation.  In  other  words,  we  have  another  year,  or 
possibly  longer,  in  which  this  specification  stands  as  it  was  writ- 
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ten  and  adopted  in  1917,  and  we  are  called  on  t(f  buy  creosote  and 
sell  it  in  the  treated  timber,  knowing  all  the  time,  with  the  author- 
ity of  Presenratiyee  Committee  behind  us,  that  it  is  not  protecting 
against  other  than  coal-tar  creosote  and  consequently  is  of  no 
value  in  the  specification,  and  at  the  same  time  is  operating  to 
bar  creosotes  that  we  know  very  well  are  of  coal-tar  origin.  Is 
there  no  way  this  convention  can  take  a  position  that  is  not  nega- 
tive, nor  tentative,  but  is  absolutely  positive  in  placing  this  in- 
formation and  this  revision  before  the  public  in  general,  and  those 
who  are  directly  interested?  If  it  is  in  order  and  workable,  I  move 
that  their  recommendation,  as  given  in  their  report  today  be  sanc- 
tioned, and  given  all  the  publicity  possible  to  ease  the  commercial 
situation. 

Membeb:     I  second  the  motion. 

The  Pbsbidbnt:  It  has  been  moved  and  seconded  that  we  sanc- 
tion the  recon^mendatlon  of  the  Preservatives  Committee.  It  is 
recommended  that  the  Association  put  itself  on  record  as  endorsing 
the  following  footnote  to  the  Creosote  Specification:  "Fiailure  to 
meet  the  requirements  of  Section  &  shall  not  be  a  cause  for  rejec- 
tion of  the  oil,  provided  the  seller  can  furnish  satisfactory  assur- 
ance as  to  coal-tar  origin." 

Mr.  Mattos:  Mr.  Chairman,  it  seems  to  me  that  it  is  unwise 
for  this  Association  to  go  out  into  the  world  and  proclaim  that  this 
recommendation  presented  here  today  is  fool  proof,  and  that  we  are 
going  to  get  an  oil  under  its  provisions  that  is  going  to  do  the 
business.  It  is  quite  possible  to  deplete  an  oil  of  all  its  toxic  con- 
stituents, and  still  leave  it  within  the  limits  of  this  specification. 
I  do  not  think  that  it  would  be  wise  at  this  time  to  consider  a 
specification  that  is  so  wide  open  as  this.  We  know  that  in  the 
years  gone  by  the  users  of  creosote  oil  have  specified  a  certain 
percentage  of  tar  acid  and  a  certain  amount  of  naphthalene.  Those 
oils  gave  service,  but  for  some  unknown  reason  those  clauses  have 
been  dropped  from  the  specification,  and  the  result  is  that  we  may 
be  supplied  a  barren  oil  which  is  within  its  boundaries.  I  think 
that  this  is  a  matter  that  should  be  carefully  considered  before 
definite  action  is  taken. 

Mb.  Chubch:  Mr.  President,  I  am  afraid  that  the  gentleman  is 
not  speaking  to  a  point  that  is  really  germane  to  the  motion.  Ap- 
parently it  is  not  possible  according  to  our  constitution  to  alter 
the  existing  standards  at  this  meeting,  even  if  we  had  sufficient 
evidence  to  warrant  us  in  so  doing,  but  the  motion  which  Mr.  Hor- 
rocks  has  made  in  reference  to  the  proposal  that  the  committee  has 
presented  is  merely  to  relieve,  as  we  have  said  in  our  report,  tem- 
porarily, an  immediate  condition  which  calls  for  relief.    I  do  not 
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think  the  two  things  have  any  particular  bearing  one  on  the  other. 
The  adoption  of  this  resolution  will  merely  enable  the  purchasers 
of  oil  and  sellers  of  oil  to  enjoy  relief  from  a  condition  which  has 
entirely  grown  up  since  the  original  specifications  were  adopted. 
Now  this  question  of  whether  the  specifications  in  the  future 
should  be  still  further  safeguarded  by  requiring  certain  percentages 
of  definite  compounds  is  one  that  is  well  worth  considering.  We 
have  intimated,  I  think,  that  the  future  work  of  the  committee 
would  tend  in  that  direction,  so  that  we  could  change  our  specifica- 
tions and  safeguard  the  purchasers  of  oil,  but  we  have  not  reached 
that  point  as  yet.  As  I  said,  even  if  we  wanted  to  do  something 
today,  we  are  stopped  from  doing  it  by  the  laws  of  the  Association, 
and  I  hope  Mr.  Mattos  will  not  offer  that  as  an  objection  to  Mr. 
Horrocks'  motion. 

Mr.  Duttoiv:  That  is  just  the  point.  I  am  on  the  other  side  of 
the  fence  in  this  matter.  I  do  not  believe  in  leaving  the  thing  wide 
open  so  that- in  buying  creosote  we  don't  know  what  we  get.  Un- 
der this  new  suggestion  we  would  not  know  what  specific  gravity 
we  were  to  get.  We  do  not  know  what  we  would  get  out  of  it.  I 
think  it  leaves  it  too  wide  open  entirely.  We  ought  to  have  some 
definite  provision  made  on  the  gravity. 

The  Presidknt:  In  reply  to  Mr.  Dutton  I  can  only  say  that  I 
wish  that  everybody  who  analyzed  oil  according  to  our  specifications 
today  knew  absolutely  that  he  was  getting  nothing  but  pure  creo- 
sote oil.  It  is  a  fact  that  oils  have  been  and  are  being  produced 
and  accepted  by  eminent  chemists  as  creosote  under  oils  our  speci- 
fications, which  never  saw  coal  tar.  So  the  recommendation  of  the 
Preservatives  Committee  covers  the  situation  when  it  says:  "Fail- 
ure to  meet  the  requirements  of  Section  5  shall  not  be  a  cause  for 
rejection  of  the  oil,  provided  the  seller  can  furnish  satisfactory 
assurance  as  to  coal  tar  origin.''  If  you  have  been  satisfied  in  the 
past  with  what  you  have  gotten,  you  now  have  the  leeway  of  mak- 
ing further  investigation  to  see  whether  you  are  really  getting 
creosote  oil  from  coal  tar. 

You  understand  this  motion  proposes  a  vote  of  confidence  in  your 
specification,  and  is  for  use  in  those  cases  where  an  oil  is  sub- 
mitted that  does  not  fully  meet  our  standards,  which  were  adopted 
five  years  ago.  It  should  be  known  to  you  that  the  manufacture 
of  gas  and  coke  and  everything  that  has  to  do  with  the  creosote 
has  changed  greatly,  and  the  Committee  is  not  in  a  position,  as 
they  frankly  tell  you,  of  developing  at  this  time,  a  new  specification. 
They  have  made  this  suggestion,  and  Mr.  Horrocks'  motion  puts  it 
in  such  a  light  that  you  can  show  it  to  interested  parties  in  case 
your  oil  does  not  absolutely  meet  the  specifications. 

&— A.  w.  P.  A. 
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Me.  Larkin:  Mr.  President,  the  Committee  should  answer  this 
question.  Has  their  recommendation  come  from  examinations  they 
have  made  of  foreign  oils  that  do  not  meet  Clause  5?  If  that  is  the 
case  why  should  they  be  so  interested  in  changing  the  specification 
so  as  to  permit  the  introduction  of  these  foreign  oils?  Is  it  not 
possible  to  get  our  creosote  supply  in  this  country?  If  that  clause 
has  been  considered  as  a  standard,  and  a  safeguard  in  the  past, 
should  it  not  be  retained?  Should  we  be  influenced  at  all  by  the 
fact  that  there  are  foreign  oils  coming  into  this  country  that  per- 
haps do  not  meet  that  specification  which  includes  the  safeguard 
clause? 

Dr.  Kammeree:  I  might  say  on  behalf  of  the  Committee  that  It 
was  not  entirely  influenced  by  foreign  oils.  It  has  come  to  our 
knowledge  that  there  are  quite  a  few  domestic  oils,  absolutely  au- 
thentic as  far  as  their  coal-tar  origin  is  concerned,  that  do  not 
comply.  It  is  true,  however,  that  most  of  the  oils  that  do  not  com- 
ply are  of  English  origin,  but  the  Committee  was  not  entirely  influ- 
enced in  its  judgment  by  foreign  oils. 

Mr.  Horrocks:  Mr.  Chairman,  I  notice  in  the  Committee's  re- 
port there  are  analyses  of  seven  different  domestic  oils  that  do  not 
comply  with  that  requirement. 

The  President:  You  should  remember  that  Section  5  was  put 
into  our  specifications  only  a  few  years  ago,  with  the  idea  of  bar- 
ring out  water-gas  tar.  There  was  no  idea  as  to  differentiating  be- 
tween pure  coal  tars.  Mr.  Larkin,  is  the  answer  of  the  Preserva- 
tives Committee  satisfactory? 

Mr.  Larkin:     Yes. 

The  President:  Are  there  any  other  remarks?  All  in  favor  of 
Mr.  Horrocks'  motion  please  say  "aye";  opposed,  like  sign.  The 
motion  is  carried. 

Mr.  Horrooks:  Mr.  Chairman,  would  it  be  in  order  to  suggest 
one  line  of  activity  for  the  Preservatives  Committee's  work  this 
year? 

The  President:     Surely. 

Mr.  Horrooks:  There  has  been  a  great  deal  of  discussion  and 
propaganda  on  the  subject  of  depletion,  which  I  gather  is  a  pretty 
broad  term.  Now  this  has  been  along  the  lines  of  a  comparison 
of  what  we  are  getting  now  in  the  way  of  coal-tar  creosotes  with 
what  we  were  supposed  to  have  gotten  years  ago.  I  believe  that  If 
it  is  possible  or  feasible,  if  this  Committee  could  run  down  and 
make  comparison,  run  down  that  question  of  depletion,  segregate  or 
divide  the  subject,  if  you  please,  to  locate  the  elements  supposed 
to  be  beneficial  that  are  said  not  to  be  present  in  the  oils  of  today, 
that  were  supposed  to  have  been  present  in  the  past,  find  the  truth 
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of  the  matter  and  make  a  report  to  this  convention,  It  would  be 
an  extremely  useful  piece  of  work  and  would  probably  throw  a  good 
deal  of  light  on  a  subject  that  we  all  want  light  on.  If  it  is  in  or- 
der I  move  that  that  subject  be  added  to  their  instructions  for  this 
year's  work.  ^ 

Mr.  Buehler:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  Preservatives 
Committee  be  instructed  to  develop  the  question  of  the  depletion 
of  oils.  All  in  favor  of  that  motion  please  say  "aye";  opposed, 
the  like  sign.     It  is  so  ordered. 

Dr.  Kammerer:  Mr.  Chairman,  I  move  that  Sections  1,  2,  3,  and 
4  in  the  center  of  the  page  under  Recommendations  be  printed  in 
the  Manual  for  references  purposes.    They  are  as  follows: 

1.  Specific  Gravity  Table  of  Zinc  Chloride  solutions  as  found  in 
this  report. 

2.  Table  entitled  "Pounds  per  gallon  of  Zinc  Chloride  at  differ- 
ent temperatures  for  working  solutions''  as  found  on  pages  63-65 
inclusive,  1921  proceedings. 

3.  Methods  of  figuring  zinc  chloride  solutions  and  concentrations 
as  found  on  pages  66-70  inclusive^  1921  proceedings. 

4.  Method  of  figuring  volumetric  absorption  as  found  on  page 
71,  1921  Proceedings. 

Those  all  appeared  in  our  report  last  year,  and  I  believe  the  fif- 
teen-day limit  has  been  complied  with  as  far  as  those  particular 
sections  go. 

Mr.  Briggs:     I  second  the  motion. 

The  President:  It  has  been  moved  and  seconded  that  the  four 
recommendations  listed  be  printed  in  the  Manual  for  reference  pur- 
poses. Are  there  any  remarks?  All  in  favor  of  that  motion  please 
say  "aye";  opposed,  a  like  sign.    It  is  carried. 

Mr.  Drefahl:  Mr.  Chairman,  if  it  is  not  out  of  order  I  would 
like  to  thank  the  collaborators  who  took  part  in  the  work  on  zinc 
chloride  for  their  very  sincere  and  hearty  cooperation.  It  was  a 
great  pleasure  to  me  to  have  the  spontaneous  cooperation  that  was 
given. 

Mr.  Church:  Mr.  Chairman,  in  behalf  of  the  Joint  Sampling 
Committee  representing  this  Association  and  the  American  Society 
for  Testing  Materials,  and  the  American  Railway  Engineering  Asso- 
ciation, we  desire  to  make  one  more  plea,  especially  to  our  friends 
in  the  railway  treating  business,  that  these  methods  which  have 
practically  been  admitted  as  standard,  without  trials,  except  by  the 
companies  represented  on  the  Committee  and  one  or  two  others, 
be  tried  by  others.  Now  you  have  said  very  earnestly  that  you  wanted 
a  method  for  sampling  tank  cars,  a  referee  method  so  to  speak,  for 
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the  determination  of  water,  and  a  lot  of  work  was  done  on  it  It 
took  time  and  it  took  money,  and  nobody  has  taken  interest  enough 
to  try  it  out.  Please  do  that  or  else  you  will  tend  to  discourage 
your  Committee  from  further  efforts. 

Mb.  Habtmanu  If  it  is  in  order  I  would  like  to  make  a  motion 
that  the  Committee  be  requested  to  look  into  the  subject  of  wood 
preserving  oils  obtained  in  the  distillation  of  coal  tar  and  revise 
the  present  definition  for  creosote  to  conform  with  modern  practice 
of  coal-tar  distillation  in  the  United  States. 
Mb.  Goltba:     I  second  the  motion. 

The  President:  You  have  heard  the  motion.  Are  there  any  re- 
marks? 

Mb.  Buehleb:  I  think  before  we  could  act  on  that  that  we  ought 
to  have  the  definition  read,  and  then  have  It  pointed  out  Just  where 
it  differs  from  the  present  understanding. 

Mb.  Hartman:  The  present  understanding,  I  think,  in  the  coal- 
tar  distilling  field  is  that  creosote  is  the  fraction  that  distills  be- 
tween 230  and  270  degrees. 

The  Pbesident:  As  I  understand  it,  this  is  an  instruction  to 
the  Preservatives  Committee. 

Mb.  Habtman  :  It  is  a  request  to  reconsider  the  present  definition 
and  to  have  it  revised  in  accordance  with  our  present  understanding. 
Db.  Kammereb:  Mr.  Chairman,  should  not  the  formulation  of 
such  a  definition  properly  come  under  terminology,  and  be  referred 
to  such  a  committee?  I  would  like  to  have  some  information  on 
this  point. 

The  Pbesident:  I  don't  think  we  can  sustain  Mr.  Kammerer  In 
his  objection.  All  in  favor  of  the  motion  as  given  please  say  "aye"; 
opposed,  "no."    There  is  a  division  on  this  question. 

Mb.  Habtman:     The  motion  is  that  the  Committee  on  Preserva- 
tives be  requested  to  bring  in  a  revision. 
The  Pbestoent:     To  bring  it  in? 

Mb.  Habtman:  Well,  to  consider  a  revision,  if  you  will,  of  the 
present  definition  adopted  in  1913  for  creosote  oil,  to  bring  this  up 
to  date  with  the  practice  now  prevailing  in  the  United  States 
among  coal-tar  distillers. 

Mb.  Hobbocks:  Mr.  Chairman,  are  we  working  on  any  under- 
standing that  dates  back  to  1913?  Haven't  we  got  as  far  forward 
as  1917  already? 

The  Pbesident:  Mr.  Hartman's  motion  as  last  given  is  now  up 
for  vote.  All  In  favor  of  it  please  rise.  All  opposed  please  stand. 
Mr.  Hartman's  motion  Is  lost. 

The  Committee  on  Preservatives  is  now  excused  with  the  thanks 
of  the  Association. 
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Mb.  Watermajt:  Mr.  Chairman,  before  the  Committee  is  dis- 
charged, I  move  that  we  extend  to  them  our  thanks  for  their  effi- 
cient work  and  the  hard  work  that  they  have  done  in  the  past  year. 

Mb.  Manley:     I  second  the  motion. 

The  Pbesident:  It  has  been  moved  and  seconded  that  the  Com- 
mittee be  thanked  for  their  arduous  efforts  this  past  year  and  that 
we  fully  appreciate  them.  All  in  favor  please  say  "aye",  opposed, 
a  like  sign.    It  is  so  ordered. 

The  next  paper  is  one  by  Mr.  Bateman  of  the  Forest  Products 
Laboratory,  entitled  "A  Theory  on  the  Mechanism  of  the  Protection 
of  Wood  by  Preservatives,  Part  III,  'Experimental  Proof  of  the 
Theory  by  Means  of  the  Toxicity  and  Soloibillty  Partition  of  a  Num- 
ber of  Tar  Acids.' " 

Mb.  E.  Bateican:  You  have  the  paper  before  you,  so  I  will  not 
take  the  time  to  read  it  in  toto.  Perhaps  as  an  Introduction  it 
might  be  well  to  go  over  the  papers  which  have  preceded  this 
so  that  we  may  have  in  mind  just  what  we  are  driving  at  here. 
The  first  paper  proposed  a  theory  or  working  hypothesis  which 
can  be  summed  up  as  follows:  (1)  Any  substance  to  be  an 
efficient  wood  preservative  must  be  soluble  in  water  at  least  to 
the  extent  of  producing  a  toxic  water  solution.  (2)  Creosote 
oil  may  be  considered  as  consisting  of  two  groups  of  compounds, 
one  of  these  being  sufficiently  soluble  in  water  to  render  it  toxic 
and  the  other  insoluble  and,  hence,  non-toxic.  (3)  The  non- 
toxic oil  acts  as  a  reservoir  for  the  toxic  oils  and  feeds  them  au- 
tomatically  to  the  moisture  in  the  wood. 

The  second  paper  consisted  in  a  mathematical  treatment  of 
the  then  existing  data  and  a  description  of  the  isolation  of  a  por- 
tion  of  creosote  which  was  non-toxic  or  barren.  This  paper 
showed  that  at  least  a  part  of  the  theory  as  proposed  was  cor- 
rect, inasmuch  as  we  actually  found  a  non-soluble,  non-poisonous 
material  in  creosote  oil. 

The  paper  before  you  today  shows  that  the  theory  as  proposed 
is  correct  as  far  as  tar  acids  are  concerned  if  they  are  present  as 
such  in  the  creosote  oil.  It  does  not  show  that  tar  acids  are  the 
only  material  which  might  act  as  preservatives  but  shows  that 
when  they  do  act  as  preservatives  they  act  in  accordance  with  the 
theory  which  has  been  proposed. 
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THEORY  ON  THE  MECHANISM  OF  PROTECTION  OF 
WOOD  BY  PRESERVATIVES 

PART  in. 

Experimental  Proof  of  the  Theory  by  Means  of  the  Toxicity  and 
Solubility  Partition  of  a  Number  of  Tar  Acids. 

Ernest  Bateman 

Chemist  in  Forest  Products,  Forest  Products  Laboratory, 

Madisotiy  Wisconsin, 

Introduction  and'  Summary. 

In  two  previous  papers  on  th^  same  subject  there  has  been  pre- 
sented to  this  Association  a  theory  on  the  mechanism  of  the  pro- 
tection of  wood  by  preservatives  and  proof  of  the  existence  of  a 
large  portion  of  the  oil  in  the  non -toxic  or  barren  state.  The 
existence  of  a  solubility  partition  of  the  toxic  material  in  non-toxic 
oil  and  water  has  been  shown  from  mathematical  considerations. 
This  paper  gives  a  number  of  determinations  of  the  toxicity  of 
pure  organic  chemicals  and  measurements  of  their  solubility  parti- 
tion in  barren  oil  and  water.  It  proves  that  the  theory  on  the 
mechanism  of  the  protection  of  wood  by  preservatives  is  correct 
when  applied  to  tar  acids,  present  as  such,  in  creosote  oil.  No 
claim  is  made  that  tar  acids  are  entirely  responsible  for  the  pro- 
tection afforded  by  creosote.  In  fact,  it  can  be  fairly  well  demon- 
strated that  some  of  the  tar  acids  are  of  little  value  for  this  pur- 
pose and  that  certain  hydro-carbons  have  a  very  considerable 
toxicity.  It  seems  very  probable  that  the  active  principles  of 
coal-tar  creosote  can  be  divided  into  three  groups — ^hydro-carbons 
which  are  soluble  in  water,  tar  bases,  and  tar  acids — with  the  pos- 
sible addition  of  a  fourth  group,  viz.,  those  compounds  containing 
sulphur.  The  tar  acids  were  chosen  for  the  first  work  because 
they  were  known  to  be  toxic,  because  many  of  them  could  be  easily 
prepared,  and  because  an  easy  method  of  determining  them  in  their 
pure  state  was  available  when  suitably  modified  to  meet  our  con- 
ditions. Work  on  the  other  classes  of  compounds  is  contemplated 
and  is  already  under  way. 

The  Investigation  naturally  divides  itself  into  four  distinct  parts — 
preparation  or  purification  of  the  active  po.isonous  materials  and 
preparation  of  the  barren  oil;  determination  of  the  toxicity  of  the 
poisonous  compounds;  determination  of  their  solubility  in  water 
and  their  solubility  partition  between  the  "barren  oil"  and  water; 
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and  testa  to  show  that  based  on  these  determinations  calcufation^ 
can  be  made  which  will  predict  with  accuracy  the  toxicity  of  solu- 
tions of  the  active  poisons  when  dissolved  in  barren  oil.  Much  of 
this  work  which  is  of  a  rather  technical  nature  will  be  omitted 
from  this  paper  but  will  be  published  in  chemical  journals  under 
the  title,  "The  Phosphomolybdic  Acid  Colorimetric  Method  of  De- 
termination of  Phenols  a^  Applied  to  Higher  Phenols  and  a  New 
Standard/'  by  C.  L.  Henningsen,  Assistant  Chemist  in  Forest 
Products,  and  '"The  Solubility  of  Some  Higher  Phenols  in  Water 
and  Their  Solubility  Partition  in  'Barren  Creosote  Oil' "  by  Bate- 
man  and  Henningsen. 

Materials   Used. 

The  phenols  used  in  this  work  were  either  purchased  on  the 
open  market  and  subsequently  purified  at  the  Laboratory  or  were 
prepared  ssmthetically.  For  the  most  part  the  phenols  used  have 
been  found  to  be  present  in  coal  tar  or  are  probably  present  but 
not  as  yet  identified.  But  a  number  of  phenols  that  have  not  been 
identified  in  creosote  have  been  added  to  round  out  the  investiga- 
tion from  a  theoretical  view  point,  in  the  hope  that  something 
might  be  learned  as  to  the  eftect  of  various  chemical  groupings  on 
the  poisonous  qualities.  *  The  phenols  used  and  their  sources  are 
shown  in  table  1,  which  also  indicates  whether  or  not  the  material 
is  found  in  coal  tar  creosote. 

From  the  table  and  a  knowledge  of  chemical  formulae  it  will  be 
noted  that  Nos.  1,  2,  3,  4,  5  and  6  form  a  series  in  which  the 
chemical  formulas  differ  from  each  other  by  CH^  in  the  side  chain. 
Nos.  1,  2,  7,  8  and  9  form  parts  of  another  series  obtained  by  re- 
placing one  H  in  the  carbolic  acid  by  a  CH^  or  methyl  group.  Nos. 
1,  17  and  18  form  a  third  series  in  which  t\\fi  OH  or  phenol  group 
increases  in  number.  Nos.  10,  11,  12  and  13  may  be  considered  as 
each  being  the  parent  of  different  series  in  the  same  manner  as 
carbolic  acid  (1)  is  the  starting  point  from  the  other  series.  Nos. 
XO  and  11  are  phenols  which  bear  the  same  relation  to  naphthalene 
that  carbolic  acid  does  to  benzene.  Phenanthrol  and  anthranol  are 
in  a  similar  relationship  to  phenanthrene  and  anthracene.  Bi- 
phenol  is  obtained  by  Joining  two  molecules  of  carbolic  acid,  and 
binaphthol  by  Joining  two  molecules  of  naphthol  together. 
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Table  1 — Phenols  Used  in  the  Wobk. 


Chemical 

How 

Found  In 

formula 

obtained 

coal  tar 

1.    OarbolJc  add 

OsHbOH 

Purchased 

Yes 

2.    Ortho  cresol 

(oHaOnHiOH 

28.  Meta  cretfol 

F\ireha8ed 

Tes 

S.    £tby]  phenol 

aiHs08H40H 

Made 

Ptobablr 

4.    Propyl  phenol 

08K70eH40H 

Made 

No 

5.    Butyl  phenol 

aHwOsHiOH 

Made 

No 

6.    Isoamyl  phenol 

OBH11O8H4OH 

Mdde 

No 

7.    Xylenol 

(CH«)aOeH80H 

Made 

Yes 

8.    Mesitol 

(CH«)80«H«0H 

Made 

Probably 

9.    Ptenta  methylphenol 

(OH3)6C«OH 

Made 

No 

10.    Alpha  napthol 

JOioHtOH 

11.    Beta  naphthbl 

F^irehased 

Yes 

12.    Phenanthrol 

Oi4H»aH 

Made 

Probably 

18.    AntHranol 

Oi«H»OH 

Made 

Probably 

14.    BIphenol 

(C«H«OH)» 

Made 

Probably 

15.    Alpha  binaphthol 

OioHoQHh 

FHurchased 

Probably 

16.    Thymol 

OsHTCHsOBHaOH 

Purchased 

No 

17.    Resorclnol 

OeH4(OH)9 

Purchased 

No 

18.    Pyroffallol 

C«H«(OH)a 

Purchased 

No 

19:    High  boiling 

Mixture 

Extracted 

Yes 

tar  adds 

bailing  point 
28&-Sa0'O. 

from  creosote 

Methods  Used. 

The  methods  used  for  determining  the  concentration  of  the 
phenols  in  water  solution  was  a  modification  of  a .  colorimetric 
method  used  in  biological  chemistry  and  known  as  the  phos- 
phomolybdic  acid  method.  This  is  an  extremely  accurate 
methpd  capable  of  detecting  phenols  in  concentrations  as  low 
as  one  part  in  20,000,000,  and  yielding  a  fairly  accurate  de- 
termination in  concentration  as  low  as  one  part  in  500,000. 

The  solubility  partition  of  the  toxic  materials  was  determined 
by  shaking  together  weighed  amounts  of  toxic  materials,  "bar- 
ren oil"  and  water,  and  then  determining  the  concentration  of 
the  water  solution.  *  The  concentration  of  the  aqueous  solution 
multiplied  by  the  weight  of  water  gives  the  amount  dissolved 
in  the  water.  This  weight  subtracted  from  the  weight  of  toxic 
material  originally  taken  gives  the  amount  dissolved  in  the  oil. 
The  concentration  of  the  toxic  material  in  oil  divided  by  its 
concentration  in  water  is  the  solubility  partition.  The  deter- 
minations of  solubilty  partition  were  all  carried  out  in  a  ther- 
mostat regulated  to  a  constant  temperature  of  77*  P.  The 
temperature  was  maintained  with  an  accuracy  of  at  least  one 
one-hundredth  of  a  degree.  The  temperature  77*  F.  was  chosen 
because  this  is  the  temperature  at  which  the  petri  dishes  are 
maintained  in  the  incubator.  The  toxicity  tests  were  carried 
out  in  accordance  with  the  standard  petri  dish  method  used  at 
the  Forest  Products  Laboratory. 
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Results  of  Toxicity  Tests. 

The  results  of  the  individual  tests  have  been  omitted  because 
of  the  large  number  of  tests  made.  Approximately  200  petri 
dish  tests  were  run  to  determine  the  toxicity.  The  toxicity  of 
the  various  phenols  as  determined  by  us  in  the  petri  dish  are 
given  in  table  2. 

Table  2 — Toxicity  op  Various  Phenols  Against  Fomes  Annoaua 
BY  Petri  Dish  Method. 


Toxfdty 

amount  required 

Phenol 

to  kin 
Fomea  Annosua 

BemarkB 

1. 

OarboUc  Add 

Percent 

2. 

Ortho  erpsol 

0.1 

2j. 

Meta  cresol 

0.07-O.08 

8. 

Ethyl  phenol 

cm 

4. 

Propyl  phenol 

0.04 

6. 

Butyl  phenol 

0.06 

6. 

Isoamyl  phenol 

O.OM).06 

7. 

Xylenol 

0.05 

8. 

Meeltol 

.04 

About  0.06 

Probably  evaporated  from  petri 

9. 

Pienta  methylphcnol 

dish. 

Saturated  solution  jiot  strong 

10. 

Alpha  naphthol 
Beta  naphthol 

enough  to  kill. 

n. 

12. 

Fhenanthrol 

0.02 

Solubility  O.O06  per  cent.   Saturated 
solution   not   strong   enough    to 

IS. 

Anthranol 

UlL 
Saturated  solution  not  strong 

14. 

Biphenol 

enough  to  kill. 
Saturated  solution  not  strong 

15. 

Alpha  binaphthol 

enough  to  kill. 
Saturated  solution  not  strong 

16. 

Thymol 

0.0»^.04 

enough  to  klll« 

17. 

Beaordnol 

0.2-0.5 

18. 

Pyrogallol 

0.2-0.5 

19. 

High  boiling  tar  addR 

0.02-0.08 
— t 

Particular  attention  is  directed  to  Nos.  13  and  14  in  this 
table.  Biphenol  is  made  by  attaching  two  molecules  of  carbolic 
acid  together.  It  might  reasonably  be  expected  that  this  phenol 
should  be  at  least  as  poisonous  as  carbolic  acid.  It  does  not 
seem  to  have  the  least  effect  upon  the  fungus.  It  is  practically 
insoluble  in  water.  /3-naphthol  is  the  most  toxic  phenol  with 
which  we  worked.  It  might  reasonably  be  expected  that  bi- 
naphthol, a  combination  of  two  molecules  of  naphthol  would 
also  be  poisonous,  but  it  also  does  not  seem  to  have  any  effect. 
It  is  almost  insoluble  in  water.  The  phenols  of  phenanthrene 
and  anthracene  (Nos.  12  and  13)  have  but  little  action.  They 
also  have  a  very  low  solubility.     A  saturated  solution  of  phe- 


Digitized  by  VjOOQIC 


74 


Eighteenth  Annual  Meeting 


nanthrol  in  water  contains  two  parts  in  100,000.     This  strength 
of  solution  scarcely  retards  the  growth  of  fungus. 

Solubility  partition  determinations  were  made  only  on  those 
whose  toxicity  seemed  to  warrant  further  work.  Table  3  gives 
the  results  of  these  determinations. 

Table  3 — SoLUBiLrrY  Partition  of  Phenols  Between  Barren  Oil 

AND  Water. 


No. 

Fbenol 

Solubility  partition  at  TT  P. 

2s 
4 
5 
6 
8 
11 

MHa  cresol 
Propyl  phenol 
Butyl  phenol 
iBoamyl  phenol 
Xylenol 
i8-N«phthol 

5.3-5.0-6.3-5.5-6.1-5.0-5.1-5.1 

100-118 

184-iae 

189.5-181.6 

22.7-20.3 

49.5^ 

From  the  toxicity  and  the  solubility  partition  we  ought  to 
be  able  to  calculate  the  toxicity  of  oil  solutions  if  the  theory 
proposed  is  correct.  In  order  to  test  out  the  correctness  of  the 
theory  two  of  the  phenols  were  chosen — both  of  which  are  pres- 
ent in  coal-tar.     They  are  M-cresol  and  /3-naphthol. 

Two  solutions  of  M-cresol  in  barren  oil  were  prepared  one 
containing  11.37  per  cent  M-cresol,  the  other  5.12  per  cent 
M-cresol.  Calculations  based  on  a  toxicity  between  0.05  and 
0.06  per  cent  cresol  and  a  solubility  partition  of  5.1  shows  that 
in  the  petri  dish  between  0.208  and  0.249  gms.  of  the  5.12  per 
cent  solution  and  between  0.08  and  0.096  gms.  of  the  11.37 
per  cent  solution  would  be  required  to  kill.  Likewise,  two 
solutions  of  /3-naphthol  in  barren  oil  were  prepared,  the  first 
containing  two  per  cent  the  other  five  per  cent  of  j9-naphthol. 
Calculations  based  on  a  toxicity  of  betWeen  0.01  and  0.02  and 
a  solubility  partition  show  that  it  should  require  between  0.131 
and  0.396  gms.  of  the  two  per  cent  solution  and  between  0.0416 
and  0.099  gms.  for  the  five  per  cent  solution. 

Petri  dish  tests  were  ijaen  made  having  at  least  one  concen- 
tration of  greater  strength  than  required  by  the  calculation,  one 
somewhat  less  than  the  calculated  and  one  between  the  two 
calculated  limits.  The  results  of  these  tests  are  given  in  ta- 
ble 4.  In  all  four  series  of  tests  the  oils,  when  the  calcula- 
tions showed  they  were  below  the  toxic  limit,  the  fungus  grew; 
in  all  the  oils  when  calculations  showed  that  no  growth  should  be 
obtained,  none  was  obtained.  In  other  words,  if  we  know  the 
toxicity  of  the  poisonous  compound  and  the  solubility  partition  of 
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the  poisonous  compound  between  oil  and  water  we  can  calculate 
the  toxicity  of  solutions  within  the  limits  of  our  measurements. 

Table  4 — ^Toxicmr  Tests  op  SoLunoNa  of  Toxic  Materials 
IN  Barren  Oil. 


w«igbt  or 

solution  taken. 
P(r  enit 


Ave.  radial 
growth  at  end 
of  six  months 


Calculated  result 


Toxic  oil  containing  5^9  per  cent  creaol 


0.97 

(1)  1.5 

Below  killing  point  range, 

therefore  should 

(2)  2.5 

grow. 

1.18 

(1)  None 

Within  killing  point  range. 

may  or  may  not 

(2)  None 

grow. 

1.89 

(1)  None 

(2)  None 

Above  killing  point  range, 

should  not  grow. 

Toxic  oil  containing  11,37  per  cent  cresol 


0.89 

(1)  6 

Below  calculated  killing  point. 

therefore 

(2)  m 

should  grow. 

0.48 

(1)  None 

Within  calculated  killing  range, 

may  or  may 

(2)  None 

not  grow. 

0.56 

(1)  None 

Above  catoulated  killing  point. 

therefore 

(2)  None 

should  not  grow. 

Toxic  oil  containing  2  per  cent  fi-Naphthol 


o.a> 

(1)  Over  40 

(2)  0»rer  40 

Below  calculated  killing  point  range,  there* 
fore  should  have  grown. 

0.«8 

(11  None 
(2)  None 

Within  cafculated  killing  point  range,  may 
or  UMiy  not  grow. 

2.00 

(1)  None 

(2)  None 

Above  killing  point  range,  therefore  should 
not  grow. 

Toxic  oil  containing  5  per  cent  fi-Naphthol 


0.106 

(1)  Orer  40 

Below  toxic  range,  therefore  should  have 

(2)  Orer  40 

grown. 

0.228 

(D  26 

Within  calculated  killing  point  range,  there- 

(2) None 

fore  may  or  may  not  grow. 

0.665 

(1)  None 

Above  killing  point  range,  therefore  should 

(2)  None 

not  grow.                                           * 

One  of  the  most  important  factors  which  governs  the  value 
of  a  preservative  is  its  life,  that  is,  how  long  will  the  material 
act  as  a  poison.  The  life  will,  of  course,  vary  with  varying 
conditions.  Two  of  the  most  important  means  of  loss  of  pois- 
onous materials  are  loss  by  volatilization  and  loss  by  leaching. 
Lioss  by  volatilization  is  dependent  upon  the  vapor  pressure  of 
the  poison  in  the  oil  and  the  area  of  surface  of  the  oily  layer 
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exposed  to  the  air.  The  loss  by  leaching  is  dependent  upon 
the  amount  of  water  entering  and  leaving  the  treated  wood 
and  the  solubility  partition  of  the  poison  in  oil,  or  upon  the 
rate  at  which  the  toxic  material  diffuses  through  the  treated 
wood  and  upon  the  solubility  partition  of  the  toxic  material  in 
water  and  non-toxic  oil.  We  have  at  present  no  data  upon 
the  rate  of  leaching  of  the  toxic  materials  from  wood,  but  for 
our  purpose  we  can  take  as  a  measure  for  this  the  number 
of  times  that  we  might  wash  an  oil  solution  with  an  equal  vol- 
ume of  water.  If  we  had  such  a  solution  and  knew  the  con- 
centration of  the  toxic  material  in  barren  oil,  the  toxicity  of 
the  pure  material  and  the  solubility  partition  in  the  oil,  we 
should  be  able  to  calculate  the  number  of  times  wc  might  wash 
the  oil  with  water  and  still  have  the  aqueous  solution  poison- 
ous. If,  for  instance,  a  five  per  cent  solution  of  cresol  in  bar- 
ren oil  was  washed  or  shaken  with  an  equal  weight  of  water 
the  cresol  would  divide  itself  between  the  water  and  the  oil 
in  the  proportion  of  its  solubility  partition.  If  this  were  re- 
peated a  number  of  times,  the  point  would  finally  be  reached 
when  the  water  solution  would  not  be  poisonous  enough  to  in- 
hibit fungus  growth.  Calculations  based  on  the  toxicity  of 
cresol  and  its  solubility  partition  show  that  the  effect  should  be 
produced  at  the  sixteenth  to  nineteenth  washing.  Similar  cal- 
culations on  a  five  per  cent  solution  of  /3-naphthol  in  oil  show 
that  the  same  effect  should  be  reached  between  85  and  125 
washings.  To  carry  out  this  number  of  washings  experi- 
mentally would  be  very  tedious  and  time  consuming.  In  order, 
therefore,  to  reduce  the  number  of  washings  larger  quantities 
of  water  were  used.  With  the  five  per  cent  cresol  solution  in 
barren  oil  water  equal  to  five  times  the  weight  of  oil  was  used 
at  each  washing.  With  the  five  per  cent  solution  of  /3-naphthol 
in  barren  oil  water  equal  to  45  times  the  weight  of  oil  was 
used  at  each  washing.  Calculations  show  that  after  the  fourth 
washing  of  the  cresol  solution  the  oil  should  still  contain 
enough  cresol  to  inhibit  the  fungus  in  a  petri  dish.  At  the  end 
of  the  fifth  washing  the  amount  of  cresol  present  is  within  the 
toxic  range  and  might  or  might  not  grow,  while  at  the  end  of 
the  sixth  washing  the  fungus  should  certainly  grow. 

Table  5  shows  the  results  of  petri  dish  tests  on  various  wash- 
ings made  on  five  per  cent  solutions  of  M-cresol  and  /3-naphthol 
in  barren  oil  and  the  result  of  calculations  based  on  the  solu- 
bility partition  theory.  Since  we  are  able  to  calculate  the  ef- 
fect on  the  toxicity  of  dissolving  a  toxic  material  in  a  non-toxic 
oil   and   further  calculate   the   effect  of   washing   this   solution 
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with  water,  it  is  of  interest  to  show  what  the  effect  of  the  solu- 
bility partition  has  upon  the  life  of  the  presenrative  and  upon 
the  amount  required  to  protect  for  a  different  number  of  wash- 
ings. Figure  1  shows  a  series  of  curves  obtained  from  calcu- 
lations of  the  amount  of  protector  dissolved  in  oil  necessary  to 
make  the  water  poisonous  for  25,  50,  75  and  100  washings. 
When  the  toxicity  of  the  protector  is  taken  as  being  the  same  in 
all  cases  and  is  placed  at  0.02  per  cent,  the  curves  show  that  if 


Table  5 — Experimental  and  Calculated  Effect  on  Toxicitt  of 
Washing  Barren  Oil  Solution  of  Phenols. 


WWght 

W^ftter 

No. 

Phenol 

ol 

Weight 

used 

of 

used 

phenol 

of 

each 

wash- 

taken 

oil 

cash- 
ing 

ings 

grama 

granxi 

cc 

Oreeol 

.2000 

4.084 

20 

8 

Oipepol 

.2000 

4.000 

20 

8 

rrwol 

.2000 

4.068 

» 

4 

Creaol 

.2000 

4.028 

20 

4 

Oresol 

.2000 

4.008 

20 

6 

Oreeol 

.2000 

4.156 

20 

5 

Befa- 

niiftithol 

.060 

2.20 

100 

1 

B€tt- 

napbthol 

.060 

2.02 

100 

1 

Brta- 

n  ph  hoi 

.0-^0 

2.26 

100 

2 

B€ta- 

naphthol 

.060 

2.82 

100 

2 

Beta- 

napibthol 

.060 

2.13 

100 

8 

Beta- 

naphthol 

.060 

2.22 

100 

8 

Oalcolatlon 
shows  that 


Should  not  grow 
Should  not  grow 
Should   grow 
Should   grow 
Should  grow 
Should  grow 

SRiould  not  grow 

Should  not  grow 

Ptobably  slight  growth 

probably  slight  growth 

Should  grow 

Should  grow 


Found 


No  growth 
No  growth 
8-6  mm.  growth 
2-0  mm.  growth 
&-8  mm.  growth 
7-9  mm.  growth 

No  growth 

No  growth 

1-1  mm.  growth 

B-4  mm.  growth 

e-10  mm.  growth 

8-7  mm.  growth 


wood  is  to  be  placed  where  it  would  be  subjected  to  moderate 
leaching  action  such  as  is  equivalent  to  25  washings  with  equal 
volumes  of  water,  the  most  economical  materials  would  be 
those  having  solubility  partitions  between  10  and  70,  and  that 
a  solution  containing  two  per  cent  or  less  of  these  materials 
would  accomplish  this  end  if  their  toxicity  were  0.02  per  cent 
or  less. '  If  the  leaching  is  somewhat  more  severe,  equivalent 
to  50  washings  with  equal  volume  of  water,  the  materials 
should  have  solubility  partitions  between  30  and  80.  A  three 
per  cent  solution' of  such  materials  would  be  required  provided 
that  its  toxicity  is  0.02  per  cent  or  less.  If,  however,  as  is 
usually  the  case,  the  materials  have  different  toxicities,  a 
slightly  different  condition  is  raised.  Figure  2  shows  the  rate 
at  which  five  per  cent  solutions  of  M-cresol  and  /3-naphthol  in 
oil   lose  their   toxic   materials  when   washed  with   water.     The 
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solubility  partitions  of  these  materials  are  5.1  and  50.0  while 
their  toxicities  are  0.06  per  cent  and  0.02  per  cent,  respectiyely. 
The  minimum  toxic  concentration  of  the  poison  in  oil   (MTC  ) 
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is,  therefore,  the  toxicity  of  the  compound  multiplied  by  the 
solubility  partition  plus  1.  For  the  two  phenols  in  figure  2  the 
minimum  killing  concentration  of  the  poison  in  oil  (MTC^)  is 
0.35  per  cent  and  1.02  per  cent.  These  are  represented  in  the 
curve  by  straight   horizontal  lines  marked  MTC^.     When  this 
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horizontal  line  cuts  the  curve,  the  point  of  intersection  indi- 
cates the  number  of  washings  this  solution  may  undergo  and 
still  have  the  last  washing  poisonous.  For  the  five  per  cent 
solution  of  cresol  this  is  17,  but  for  the  five  per  cent  solution 
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of  iS-naphthol  it  is  82,  that  is  the  /3-naphthol  is  approximately 
five  times  more  lasting  than  M-cresol.  If,  however,  the  toxici- 
ties of  M-cresol  and  /3-naphthol  had  been  reversed,  then  the 
minimum  toxic  concentrations  in  oil  would  have  been  repre- 
sented by  the  horizontal  dotted  lines  marked  (MTo.o2C^)  for 
the  cresol  and  (MTo.oeC^)  for  the  naphthol  and  the  life  of  both 
solutions  would  have  been  the  same  for  the  initial  concentra- 
tion of  five  per  cent.     This  indicates  that  long-lived  preserva- 
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tives  ought  to  cod  tain  very  poisonous  materials  having  high  solu- 
hility  partitions. 

Ck>iicliisloiis. 

It  is  very  evident  from  the  above  data  that  in  order  to  kill 
timber-destroying  fungi  by  tar  acids  they  must  first  of  all  be 
soluble   in    water. 

In  an  homologous  series  the  toxicity  of  the  tar  acids  increases 
with  the  size  of  the  molecule  up  to  the  point  where  the  solu- 
bility is  equal  to  the  minimum  toxic  concentration.  If  a  sat- 
urated solution  of  a  compound  does  not  produce  a  toxic  solu- 
tion, a  similar  compound,  but  with  higher  molecular  weight, 
will  not  do  so. 

The  permanence  of  tar  acids  is  governed  by  their  solubil- 
ity partitions  and  their  volatility.  The  most  permanent  are 
those  which  are  least  volatile  and  have  the  highest  solubility 
partition. 

The  most  effective  wood  preserving  material  is  one  whose 
toxicity  and  solubility  partition  or  volatility  are  such  that  it 
will  accomplish  its  purpose  with  the  smallest  amount  of  mate- 
rial. The  amount  of  material  required  is  dependent  not  only 
on  the  characteristics  of  the  preservative  but  also  upon  the  kind 
of  service  which  is  required. 

The  theory  on  the  mechanism  of  protection  of  wood  by  pre- 
servatives has  been  proved  experimentally  as  far  as  tar  acids 
are   concerned. 

The  President:  There  ought  to  be  some  comments  on  this  paper. 
We  would  be  glad  to  hear  them  at  this  time. 

Mb.  Rex:  Mr.  Chairman,  I  read  Mr.  Bateman's  paper  four  times 
before  I  laid  it  down.  I  was  pleased  to  know  that  we  had  with 
us  a  gentleman  who  would  spend  his  time  on  subjects  of  so  vital 
interest  to  us,  and  I  cannot  conceive  of  a  Government  that  Is 
spending  as  much  money  as  our  Government  is  spending  for 
various  experimental  work,  for  one  m-^ment  turning  down  any 
request  of  the  Forest  Products  Laboratory  for  funds  for  this 
work,  and  I  think  it  is  up  to  us,  each  one  of  us,  individually,  to 
address  a  communication  to  our  Senators  and  Representatives, 
urging  upon  them  the  necessity  of  liberal  appropriations  to  the 
Forest  Service.     [Applause.] 

Mr.  Brigos:  Mr.  President,  I  wish  to  say  that  I  did  that  I 
sent  a  communication  to  our  Representative,  and  I  got  a  very 
courteous  reply  from  him  and  also  an  acknowledgment  from  the 


Digitized  by  VjOOQIC 


Amebican  Wood- Preservers'  Association       81 

Secretary  of  Agriculture  under  whose  jurisdiction  I  believe  the 
Forest  Products  Laboratory  is. 

Mb.  Church:  I  do  not  believe  I  can  say  anything  more  com- 
plimentary about  Mr.  Bateman's  paper  than  to  say  that  it  is 
practically  impossible  to  do  it  justice  in  any  discussion  after  so 
brief  a  time  as  has  elapsed  since  we  received  it.  The  general 
purport  of  his  work  is  not  unknown  to  me,  but  this  particular 
phase  of  it  is  quite  new,  and  must  necessarily  be  considered,  in 
connection  with  other  parts  which  are  not  here  given.  One  of 
the  lessons  that  we  can  all  draw  from  a  consideration  of  this 
paper  is  the  necessity  for  modifying  our  ideas  about  what  words 
mean  when  we  consider  subjects  from  a  scientific  standpoint. 
For  example,  Mr.  Bateman's  whole  theory  is  based  on  the  solu- 
bility of  certain  portions  of  creosote  oil  in  water,  whereas  we 
have  all  been  accustomed  to  refer  to  creosote  oil  as  something 
insoluble  in  water,  in  fact,  its  advocates  have  often  used  its  in- 
solubility in  water  in  stating  its  advantages;  but  most  terms 
when  you  come  to  define  exactly  are  only  relative  and  this  re- 
lative solubility  is  the  thing  that  we  must  have  in  mind,  also 
the  fact  that  in  a  great  many  chemical  reactions  the  time  ele- 
ment is  one  of  great  importance. 

I  certainly  second  very  strongly  Mr.  Rex's  advice,  and  hope  that 
Mr.  Bateman  will  be  able  to  carry  out  his  work,  and  not  confine  it 
to  tar  acids  but  can  extend  it  to  the  pyridine  series  and  the  other 
compounds  of  coal  tar.  I  referred  this  paper  to  Dr.  Downs,  of  our 
Research  Laboratory  who,  with  Dr.  Dean  of  Yale  University,  was 
one  of  the  pioneer  workers  on  the  toxicity  of  creosotes,  having  pub- 
lished a  thesis  on  that  subject  about  twelve  years  ago.    He  says: 

"1  have  read  parts  1  and  2  of  these  series  and  believe  Bateman  is 
attacking  the  problem  from  a  new  line  and  at  the  same  time  a 
logical  line.  If  the  creosote  oil  is  going  to  be  toxic  to  wood-destroy- 
ing fungus,  I  believe  there  is  not  much  doubt  but  that  it  should 
be  soluble  in  water  as  water  solutions  are  the  means  by  which 
plants  take  up  food.  In  conclusion  I  believe  he  is  trying  in  the 
right  direction,  but  definite  conclusions  cannot  be  drawn  until  this 
line  of  investigation  is  carried  to  the  limit." 

The  President:     Are  there  any  other  remarks? 

Mr.  Batbmaj:  In  answer  to  Mr.  Church's  request  on  carrying 
this  thing  further,  I  tried  to  make  it  plain  that  this  was  only  the 
beginning  of  the  work.  We  are  now  preparing  to  go  ahead  with 
work  on  the  hydro-carbons  themselves.  Later  we  expect  to  take  up 
work  of  a  similar  character  on  tar  bases  and  other  constituents  of 
creosote,  if  necessary.  We  might  add  that  work  on  these  two 
lines  will  probably  be  somewhat  more  difficult  than  what  we  liav^ 
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encountered  so  far  becauee  methods  of  attack  and  analysis  will 
have  to  be  worked  out  individually. 

The  President:     Are  there  any  other  remarks? 

As  was  announced  this  morning,  there  will  be  a  slight  change  in 
our  program.  At  this  time  we  will  listen  to  Dr.  B^rtsch  who  is 
with  the  United  States  Museum  at  Washington,  D.  C.  His  subject 
will  be  *' American  Ship  Worms/*  and  his  talk  will  be  illustrated 
(applause). 

Dr.  Bartsch  presented  a  non-technical  gist  of  a  monograph  pre- 
pared on  American  shipworms,  ^the  illustrations  for  which  had 
been  pinned  up  on  the  wall  earlier  in  the  day.  This  s3moptic  sum- 
mary passed  in  review  the  twenty-seven  indigenous  species  and 
discussed  their  classification,  specific  characters  and  distribution 
as  far  as  known  today.  Lantern  slides  were  used  to  show  the  mol- 
lusks  in  question  as  well  as  some  of  the  wood  destruction  accom- 
plished by  them.  The  monograph  referred  to  will  be  published  as 
Bulletin  No.  122  of  the  U.  S.  National  Museum,  entitled  A  Mono- 
graph of  the  American  Ship  worms.  Persons  desiring  copies  should 
apply  to  the  U.  iS.  National  Museum,  Washington,  D.  C. 

The  President:  Gentlemen,  this  paper  of  Dr.  Bartsch*s  is  now 
open  for  discussion.  If  any  of  you  have  any  questions  that  you 
v.ould  like  to  ask  Dr.  Bartsch  he  will  be  very  glad  to  answer  them. 

Mr.  Humphrey:  Mr.  Chairman,  I  would  like  to  ask  Dr.  Bartsch 
i^  there  are  any  means  of  distinguishing  the  different  genera  or 
species  of  these  worms  outside  of  the  pallets  or  do  you  have  to 
rely  entirely  on  them? 

Dr.  Bartsch:  The  few  animals  that  I  have  had  the  opportunity 
of  examining  show  that  we  have  no  exception  in  the  ship  worm 
when  compared  with  other  organisms.  In  other  words,  the  study 
of  the  animal  confirms  the  evidence  presented  by  the  skeleton 
that  these  are  natural  groups. 

Dr.  von  Schrenk:  Mr.  Presi^nt,  I  was  very  much  interested 
in  Dr.  Bartsch's  presentation.  I  would  like  to  make  a  few  com- 
ments. In  the  first  place,  I  would  like  to  ofter  a  correction  of  his 
statement  with  reference  to  that  Cuban  piling.  He  said  it  was 
creosoted  piling.  At  the  time  that  piling  was  driven  I  happened 
to  be  chief  of  the  division  of  the  United  States  Forest  Service  and 
I  made  the  prediction  at  that  time  that  that  piling  would  not  last 
two  years.  It  did  last  four,  according  to  Dr.  Bartsch.  I  made  a 
trip  to  Cuba  at  the  time  the  wharves  failed,  took  samples  of  the 
piling  and  I  can  assure  you  it  was  not  creosoted.  The  creosote  oil 
specified  for  the  treatment  of  that  material  at  the  time  would  have 
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cost  more  than  the  total  sum  did.  I  will  let  you  judge  as  to  what 
was  in  that  piling.  In  other  words  the  experience  of  the  Cuban 
creoBOted  piling  indicates  that  it  was  not  creoeoted  at  all,  as  we 
now  understand  it. 

If  the  hour  were  not  so  late  I  would  like  to  take  up  a  little  time 
and  ask  Dr.  Bartsch  a  number  of  questions.  I  was  very  much  in- 
terested in  his  statement  as  to  the  biological  distribution  of  the 
animals.  Being  somewhat  of  a  biologist  myself,  I  have  studied 
the  migration  of  races  and  I  cannot  help  but  take  some  exception 
to  his  very  positive  conclusion,  simply  because  an  organism  has 
not  been  anywhere  that  it  must  necessarily  be  limited  to  its  orig- 
inal geographical  location.  We  unfortunately  know  very  little 
about  the  animals  of  the  sea  largely  because  our  knowledge  of  the 
environmental  conditions  under  which  sea  animals  live  is  still  so 
full  of  gaps,  but  we  do  know  a  good  deal  about  the  distribution 
of  land  animals.  However,  I  agree  entirely  with  him,  that  the  de- 
termination of  the  possibility  of  the  existence  of  a  species  may  and 
probably  is  determined  by  very  specific  and  very  closely  limited 
environmental  conditions.  Take  the  case  of  land  animals;  within 
the  last  eight  or  nine  years  we  have  had  the  incursion  in  the 
southern  states  of  the  so-called  Argentine  ant,  an  insect  which 
probably  lived  in  the  Argentine  Republic  for  centuries.  Our  com- 
munications with  the  South  American  republic  have  been  numerous 
and  extensive  for  the  last  hundred  years  or  more  and  yet  we  never 
had  that  insect  in  North  America.  For  some  unknown  reason  it 
suddenly  appeared  in  our  Gulf  states.  A  bulletin  from  the  Depart- 
ment of  Agriculture  Just  published  shows  that  that  insect  has 
driven  the  native  ants  of  southern  California  out  and  has  taken 
possession  of  the  country. 

We  have  numerous  instances  similar  to  that.  For  instance,  the 
bark  beetles  appeared  in  West  Virginia  some  fifteen  or  twenty  years 
ago.  They  lasted  there  about  three  or  four  years.  Nobody  knew 
where  they  came  from  and  they  vanished  Just  as  quickly  as  they 
came,  llien  they  Jumped  to  the  Black  Hills  of  South  Dakota, 
where  they  were  Just  as  numerous  for  eight  or  ten  years,  and  then 
disappeared.  The  most  recent  accounts  show  there  has  been  a 
similar  incursion  in  Mexico.  I  feel  therefore  that  the  mere  appear- 
ance of  this  species  in  San  Francisco  Bay  is  a  biological  factor 
that  might  easily  be  explained.  In  other  words,  the  mere  fact  that 
it  had  not  been  there  before  does  not  by  any  means  prove  that  the 
animal  could  not  come  across  the  seas  in  some  manner  or  another. 

For  instance,  a  few  months  ago  an  organism  which  so  far  as 
those  of  us  who  examined  it  could  tell,  is  exactly  the  same  as  the 
form  we  know  from  San  Francisco  and  the  same  form  that  I  per- 
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sonally  have  collected  many  a  time  along  the  northern  European 
coast,  appeared  only  twenty-five  miles  from  the  harbor  of  New  York. 

What  we  as  engineers  and  wood-preservers  are  interested  in  is  a 
definite  situation.  I  personally  all  along  have  held  that  while  we 
are  interested  in  specific  differences  of  these  various  groups  we  are 
interested  in  them  only  to  the  extent  as  they  may  affect  our  actual 
operations. 

As  will  appear  from  the  report  of  the  San  Francisco  Bay  Piling 
Committee,  comparisons  have  recently  been  made  both  of  the  or- 
ganisms that  occurred  at  San  Francisco  and  the  European  speci- 
mens which  were  sent  to  this  country,  and  vice  versa,  and  without 
going  into  too  great  technical  detail  as  to  specific  differences  (with 
which  biologists  I  am  sure  Dr.  Bartsch  will  agree,  frequently  dif- 
fer), the  points  that  we  are  interested  in  now  are  protective  meas- 
ures. As  long  as  there  appears  to  be  some  significance  in  a  pos- 
sible relation  between  the  S€ui  Francisco  organism  and  the  Euro- 
pean organism  it  behooves  us  to  be  on  the  Job  and  not  to  be  re- 
miss. I  think  I  can  speak  for  this  Association  as  well  as  for  others 
interested  in  this  problem,  that  what  we  want  to  know,  what  we 
are  interested  in  following,  are  the  investigative  processes  which 
are  now  being  conducted  to  determine  whether  there  is  the  possi- 
bility of  a  destructive  organism  appearing  at  other  points.  We  all 
know  that  these  organisms  are  working  powerfully  fast,  and  we 
want  to  be  ready  for  them  in  any  locality  along  our  ports  wberever 
they  may  appear.  Whether  the  specific  differences  between  the 
European  organism  and  the  San  Francisco  organism  are  large  or 
f>mall  or  whether  they  ought  to  be  called  by  a  different  name,  I 
think  that  interests  us  less  than  the  fact  that  their  activities  are 
very  similar,  and  that  they  work  under  the  conditions  which  recent 
European  experience  has  shown.  I  believe  that  the  work  which  Dr. 
Bartsch  has  shown  here  has  emphasized  the  desirability  of  a  very 
careful  scientific  analysis  of  the  different  species,  keeping  in  mind 
the  commercial  importance  which  one  or  the  other  may  have  for 
our  particular  circumstance. 

Dr.  Bartsch:  First  of  all,  I  wish  to  say  that  the  San  Francisco 
committee  showed  beautifully  that. the  mollusk  was  not  one  of  re- 
cent in<!ur8ion  into  that  fauna,  but  one  that  had  made  its  presence 
felt  at  former  periods.  What  the  report  showed  most  clearly,  above 
all  things,  was  that  the  Sacramento  and  San  Joaquin  Rivers  had 
gone  low  through  several  seasons  of  little  rain  and  through  water 
being  abstracted  for  irrigation  purposes.  Taking  fresh  water  from 
the  river  did  not  change  the  sea  level  in  the  tidal  region  but  caused 
an  ingression  of  the  sea  into  the  Mare  Island  region.  San  Pablo  and 
Suisun  Bays,  making  it  possible  for  the  shipworm  that  had  been  in 
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San  Francisco  Bay,  Teredo  bedchi,  not  Teredo  navalis,  to  follow  up 
this  ingression  of  salt  water.  I  wish  to  state  that  if  t)r.  Von 
Schrenk  had  spoken  about  fungi  I  would  not  have  questioned  his 
dictum,  but  when  he  speaks  of  mollusks,  I  may  say  that  he  knows 
nothing  about  them.  I  am  equally  willing  to  say  that  if  Professor 
Kofoid  were  to  speak  on  marine  protozoa  I  would  remain  silent, 
because  my  knowledge  in  this  field  would  be  insignificant  compared 
with  the  information  at  his  command.  However,  when  it  comes  to 
shipworms,  I  can  say  that  I  have  studied  them  for  twenty  years, 
and  I  will  eat  every  specimen — and  by  the  way  they  are  good  to 
eat — of  Teredo  heachi  from  San  Francisco  Bay  that  you  can  prove 
to  be  Teredo  navalia.  This  is  not  a  new  infestation  at  all.  It  is 
an  ancient  history  that  has  repeated  itself.  This  moUusk  seems  to 
prefer  estuarial  conditions  and  when  there  has  been  a  change  in 
the  extent  of  such  an  environment  through  ingression  or  regression 
the  shipworm  larvae  have  followed  up  the  condition.  I  do  not  know 
how  many  larvae  Teredo  deachi  is  able  to  produce,  but  probably  a 
half  million  to  three  million.  It  is  probable  that  they  may  mature 
in  three  months.  Some  shipworms  do  mature  in  that  time.  At 
that  rate  of  reproduction,  therefore,  it  would  not  take  very  long  to 
get  enough  shipworms  in  there  to  do  great  damage.  Multiply  a  half 
million  by  each  one  producing,  beginning  with  one,  you  may  have  a 
half  million  times  a  half  million  in  half  a  year  and  half  a  million 
times  that  many  in  three  months  more.  The  numeric  progression 
is  such  that  it  would  not  take  very  long  to  eat  up  all  your  pilings 
out  there. 

When  it  comes  to  a  question  of  this  kind,  let  us  have  only  one 
thing  in  mind,  a  scientific  enquiry  without  politics.  I  approve 
highly  of  having  an  international  committee  that  will  look  into  the 
matter  of  shipworms  and  their  control  the  world  around,  for  it  Is 
not  an  American  problem  only.  It  is  a  problem  that  presents  itself 
on  all  the  sea  coasts  of  the  world.  I  am  not  saying  that  shipworms 
can't  be  carried  from  one  place  to  another,  but  I  am  saying  that  I 
have  no  record  of  their  being  able  to  establish  themselves  in  new 
environments. 

You  do  get  ingressions  of  some  moUusks.  We  have  a  little  Asiatic 
Kulota,  a  small  land  snail,  which  has  been  carried  the  world  over 
by  commerce.  There  are  many  islands  in  the  West  Indies  in  which 
it  has  established  itself,  but  there  are  other  mollusks  that  can't 
colonize.  If  shipworms  could  be  as  easily  colonized  as  they  are 
carried  by  wood  bottoms  or  by  drift  wood,  we  should  have  only 
one  shipworm  fauna  in  the  world,  which  is  not  the  case.  In  the 
days  gone  by  there  were  nothing  but  wooden  bottoms.  That  would 
have  been  the  time  in  which  the  investation  should  have  taken 
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place,  but  it  didn't.  To  meet  your  criticism  I  may  say  that  the  big 
barnacle  which  attaches  itself  to  every  ship  bottom  when  it  goes 
to  the  tropics,  Quintinobula  tintinabulum,  should  be  distributed  to 
all  ports  by  them.  When  I  went  to  .Hawaii  I  expected  eyery  ship 
bottom,  pile,  wharf  and  stake  to  be  one  solid  crust  of  Quintinobula 
tintinabulum,  but  the  only  place  where  we  found  them  was  where 
they  scraped  the  ships.  Why?  These  barnacles  must  pour  out 
millions  of  eggs  and  larva  wherever  the  ship  anchors  for  any 
length  of  time,  and  yet  not  one  seems  to  have  been  able  to  establish 
itself  there.  Why?  I  don't  know!  Nobody  knows.  We  do  not 
know  enough  about  the  physical  features,  the  environment  of  the 
sea. 

As  an  example  of  the  difficulties  encountered  in  transplantation, 
I  may  mention  the  oyster.  How  long  has  the  West  Coast  longed 
for  our  luscious  East  Ck>ast  oyster?  How  many  carloads  have  been 
carried  over  and  dumped  into  San  Francisco  Bay?  Is  the  oyster 
located  or  established  in  San  Francisco  Bay?  Not  by  any  means. 
The  only  thing  that  did  carry  over  is  a  little  periwinkle,  which 
seems  to  flourish  there  better  than  it  does  on  the  East  Coast.  What 
are  the  conditions  that  are  required  by  the  oyster?  If  you  look  it 
up  you  will  find  that  if  the  temperature  is  otherwise  than  just  within 
two  degrees  of  a  certain  line,  the  sperm  and  the  egg  won't  float  to 
the  surface  where  fertilization  takes  place.  In  other  words,  the 
male  elements  and  the  female  elements  won't  have  a  chance  to 
meet,  and  consequently  no  fertilization  takes  place. 

Now  it  is  possible  that  we  may  have  a  similar  state  of  affairs  in 
ship  worms.  I  feel  we  should  get  busy  and  secure  this  information. 
I  am  willing  to  concede  that  we  know  little  about  them,  except 
what  constitutes  a  species  and  what  does  not  constitute  a  species, 
and  I  am  willing  to  risk  my  reputation  that  this  Teredo  heachi  is 
not  the  European  shipworm  or  even  very  closely  related  to  the 
European  shipworm. 

Mr.  Mattos:  It  is  very  unfortunate  that  Dr.  Kofold  is  not  here 
to  reply  to  Dr.  Bartsch's  remarks.  Personally,  I  do  not  feel  equal 
to  the  occasion,  but  I  want  to  say  that  Dr.  Kofoid  did  not  rely 
upon  his  own  identification  of  the  mollusk  that  we  are  talking  about 
at  the  present  time,  but  he  had  material  sent  him  from  at  least  a 
dozen  different  European  ports.  Thrs  material  supported  his  identi- 
fication that  it  was  Teredo  navalis.  On  the  other  hand,  we  sent 
material  to  Paris  and  this  material  was  identified  by  Dr.  Lamy  as 
Teredo  navalis,  the  same  species  that  has  caused  so  much  destruc- 
tion in  European  waters.  Material  was  also  referred  to  Dr.  Cai- 
man, a  British  specialist  on  marine  borers,  and  Dr.  Caiman  reports 
back  that  our  material  is  unquestionably  Teredo  navalis,  the  species 
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that  has  caused  so  much  destruction  in  that  territory.  Now  I  think 
that  this  Association  owes  it  to  Dr.  Kofoid  to  at  least  present  him 
before  this  matter  is  finally  thrashed  out,  with  a  copy  of  Dr. 
Bartsch's  report,  so  that  he  can  present  to  this  Association  a  writ- 
ten discussion  on  the  remarks  and  the  report  presented. 

DBf  Babtsch  :  Mr.  Chairman,  there  is  no  question  of  any  require- 
ment or  any  report  or  anything  else,  because  I  have  published  these 
things  over  my  own  signature  and  stand  sponsor  for  them  in  print, 
and  no  report  that  you  might  present  could  alter  one  whit  of  what 
was  writ,  because  the  thing  that  will  stand  is  the  ultimate  finding. 
If  my  name,  Teredo  beachi,  should  be  faultily  applied,  scientists, 
when  they  come  to  work  on  this  thing,  will  relegate  it  to  the  scrap 
heap.  In  regard  to  Dr.  Caiman,  I  may  say  that  he  appears  to  have 
a  rather  broad  concept  of  what  constitutes  a  species.  I  might  say 
that  Professor  Kofoid's  work  on  the  free  swimming  protozoa  is  the 
most  brilliant  work  that  has  ever  been  done  in  this  line  in  the 
world.  There  is  no  man  living  today  who  can  come  anywhere  near 
Professor  Kofoid  when  it  comes  to  a  knowledge  of  the  free  swim- 
ming plankton. 

Dr.  Von  Schrbxk:  I  would  like  to  ask  Dr.  Bartsch  one  ques- 
tion. In  case  your  viewpoint  of  this  matter  is  correct,  would  you 
interpret  any  effort  for  protective  or  preventive  measure  on  the 
Atlantic  Coast  as  absolutely  futile?  In  other  words,  would  you  say 
that  there  would  not  be  problems  on  the  East  Coast  and  on  the 
Gulf  similar  to  what  they  had  in  San  Francisco  Bay? 

Dr.  Bartsch:  If  you  mean  protection  against  Teredo  navalis, 
yes,  because  this  organism  does  not  occur  on  the  east  coast  of 
America.  The  only  specimens  I  have  known  as  Teredo  navalis  in 
our  museum  collection  are  those  that  were  said  to  have  come  from 
a  plank  that  belonged  to  a  British  vessel  sunk  by  the  American 
Navy  in  our  scrap  with  them  on  the  Northeast  Coast,  and  you  know 
when  that  was.  Now  that  is  the  only  true  Teredo  navalis  that  I 
have  been  able  to  find.  As  for  an  attack  of  this  particular  species, 
why  bother  about  this  species?  Every  shipworm  is  a  menace.  You 
have  enough  shipworms  on  the  Atlantic  Coast  today  to  give  you  all 
the  worry  you  could  possibly  want  without  having  to  Import  one 
from  the  other  side.  There  are  four  American  species  that  have 
been  reported  in  Europe  that  have  drifted  over  there  and  if  they 
were  kicking  on  the  other  side  about  an  infestation  from  America, 
why,  the  thing  would  be  much  more  reasonable,  because  the  only 
way  we  could  get  them  from  Europe  would  be  in  a  wooden-bottom 
vessel,  and  the  fact  that  they  did  not  establish  themselves  in  the 
past  when  wooden  bottoms  were  in  use  in  Charleston  Harbor,  New 
York  Harbor,  or  any  other  harbor  in  the  east  American  region, 
seems  to   me  is  the  finest   proof   that  you  would  possibly  want 
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against  worrying  about  Teredo  navalia  in  American  waters.  Get 
busy  on  the  others.  I  have  shown  you  twenty-seven  species,  in 
addition  to  which  there  are  six  more,  of  which  I  have  only  frag- 
mentary material.  This  would  seem  enough  to  worry  about.  (Jet 
busy  and  find  ways  and  means  of  controlling  these.  I  saw  a  wharf 
a  half  mile  long  go  out  in  three  months  at  Cape  Charles.  Of  course, 
it  was  untreated  wood.  If  that  is  not  cause  enough  to  worry  I 
would  like  to  know  what  is. 

One  more  thing.  I  believe  every  piece  of  piling  that  is  treated, 
successfully  treated,  particularly  if  it  is  treated  with  a  substance 
that  is  toxic,  so  that  it  will  kill  these  larval  forms  is  a  blessing  to 
the  harbor.  The  use  of  treated  timber  should  be  a  matter  of  legis- 
lation, because  if  a  piece  of  treated  wood  will  kill  these  larvae  it 
will  prevent  their  growing  up  and  giving  birth  to  off-springs.  But 
what  has  that  got  to  do  with  that  Teredo  navalis  (laughter  and  ap- 
plause). 

Mr.  Mattos:  I  just  wanted  to  state  one  thing,  and  that  is  that 
during  the  work  of  our  Committee  we  have  had  Teredo  in  captivity 
and  we  have  had  them  in  some  cases  in,  you  might  say,  stagnant 
water,  that  is,  still  water.  We  wanted  to  see  how  long  they  could 
live  in  that  water  without  changing, -and  in  examining  the  water 
every  day  we  found  that  the  food  supply  multiplied  instead  of  di- 
minished. The  result  has  been  that  we  have  Teredo  in  that  state 
for  at  least  four  or  five  months,  and  thriving  well.  Now  I  believe 
Dr.  Bartsch  stated  that  it  was  impossible  to  transport  Teredo  in 
ship  bottoms. 

Dr.  Bartsch:     No. 

Mr.  Mattos:     Didn't  you  say  that? 

Dr.  Bartsch:  No.  You  can  transport  them,  but  they  don't  seem 
to  be  able  to  reproduce  themselves. 

Mr.  Mattos:  I  just  wanted  to  bring  out  the  point  that  the  re- 
sult of  our  work  would  conclusively  prove  that  the  larva  could  be 
transported  in  ship  bottoms. 

Dr.  Bartsch:  It  can.  I  agree  with  the  gentleman  completely. 
There  are  four  species  which  are  constantly  being  thrown  up  on  the 
coast  of  Europe,  some  of  them  perfectly  alive  and  healthy,  but  in 
spite  of  the  fact  that  they  are  transported  over  there  year  after 
year  and  month  after  month,  they  have  never  established  them- 
selves in  Europe.  The  conditions  are  not  so  suitable — they  are 
American  ship  worms  (laughter). 

The  Presidknt:  Members,  we  have  a  very  full  program.  There 
is  one  more  set  of  slides  that  we  have  to  run  off  this  afternoon, 
and  a  paper  will  be  presented  in  connection  with  the  slides.  It  Is: 
"Photography  and  Wood-Preservation"  by  Mr.  Henri  Strawn,  who 
is  the  official  photographer  for  the  Sante  Te.    You  need  to  listen 
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to  this  paper  because  we  need  more  good  photography  in  wood-pre- 
serving. 


PHOTOGRAPHY  IN  WOOD  PRESERVATION* 

By  C.  Henri  Strawn 
Photographer,  Atchison,  Topeka  and  Santa  Fe  Railway  Company 

In  compliance  with  a  request  from  your  President,  I  take  pleasure 
in  presenting  to  you  this  paper  and  hope  you  will  give  me  your 
kindest  indulgence  in  my  efforts  to  portray  to  you  the  many  ad- 
vantages and  also  some  of  the  difficulties  that  accompany  pho- 
tography, especially  as  it  applies  to  the  industry  of  wood  preserva- 
tion. 

Photography  is  quite  a  large  subject  and  I  shall  try  to  cover  as 
much  as  appears  pertinent  to  the  subject  in  the  time  at  my  dis- 
posal. 

As  it  is  not  always  possible  or  practicable  to  have  a  professional 
photographer  at  your  disposal,  I  will  confine  myself  to  the  requi- 
sites which  I  think  are  necessary  for  anyone,  with  a  fair  knowl- 
edge of  the  subject,  to  get  the  best  results. 

In  my  experience,  the  first  and  most  essential  thing  is  a  good 
serviceable  camera  for  the  purpose.  A  3-A  size,  with  any  good 
standard  make  of  lens  and  shutter,  would  be  the  most  satisfactory 
instrument  you  could  use  for  most  work  and  also  one  that  can  be 
conveniently  carried,  as  it  is  very  compact.  This  size,  S^x'S^, 
makes  a  good  size  to  use  and  one  that  can  be  enlarged  if  you  so 
desire. 

The  lens  should  have  sufficient  focal  length  to  enable  you  to  get 
any  desired  distance  from  the  object  you  are  taking.  This  will 
require  an  extra  long  bellows  and  front  extension,  as  practically 
all  cameras  are  set  for  six  feet  and  upwards  to  100  feet,  and  you 
will  find  that  the  great  majority  of  the  photographs  you  will  want 
to  take  are  close-ups.  Where  detail  is  to  be  shown,  the  above  com- 
bination should  be  just  what  you  want.  In  addition,  you  should 
have  a  tripod,  as  50  per  cent  of  the  photographs  for  this  class  of 
work  require  time  exposure  and  this  is  impossible  without  the  aid 
of  a  tripod.    There  is   a   small  steel   one  on   the  market   which 
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serves  the  purpose  very  well.  I  would  recommend  the  use  of 
films  83  they  are  much  easier  to  handle  than  plates.  They  are  also 
non-halation,  and  in  my  opinion,  give  better  results  for  all-round 
work  such  as  you  will  do. 

The  outfit  outlined  above,  if  properly  used,  will  make  any  pic- 
ture from  any  length  exposure  to  a  moderately  high  speed  ex- 
posure. 

The  majority  of  people  using  cameras  think  that  all  they  have 
to  do  is  to  point  at  the  object  they  are  taking  and  snap  it,  regard- 
less of  existing  conditions.  They  also  think  if  they  have  a  good 
lens  and  shutter,  that  is  all  that  is  necessary.  This  practice  is 
the  reason  for  the  large  number  of  failures  in  taking  photographs 
among  amateur  photographers. 

The  majority  of  photographs  taken  in  connection  with  wood 
preservation  are  taken  under  the  following  conditions.  First — they 
must  be  taken  at  all  times  of  the  day  regardless  of  the  position  of 
the  sun;  in  all  kinds  of  places  and  all  kinds  of  light.  This,  within 
itself,  is  a  problem  that  experience  only  will  solve.  It  is  most 
essential  that  you  get  the  suitable  light  on  the  object  you  are  going 
to  take,  as  high  light  and  shadows  are  what  makes  all  pictures 
possible;  therefore,  you  should  move  the  camera  around  until  you 
find  the  light  that  will  give  you  the  best  results,  that  is,  if  the 
object  is  in  a  position  where  it  can  be  taken  from  several  different 
angles.  If  it  is  sunlight,  turn  the  diaphragm  as  indicated  on  the 
shutter  for  this  kind  of  light  and  give  it  a  snap  shot;  you  will,  of 
course,  have  to  be  governed  by  the  time  of  day  the  exposure  is 
made,  as  the  light  is  much  weaker  in  the  morning  and  evening 
than  at  midday,  also  the  sun  is  much  brighter  In  the  summer  than 
in  the  winter.  You  should  bear  this  In  mind  always,  and  as 
stated  above,  it  makes  a  vast  amount  of  difference  as  to  the  time 
of  day  the  exposure  is  taken.  It  you  have  very  dark  shadows  In 
which  you  wish  to  show  detail,  it  should  have  more  than  a  snap- 
shot, as  the  high  lights  will  always  take  care  of  themselves,  the 
shadows  are  what  you  must  be  careful  of.  The  above  only  refers 
to  the  average  photograph.  If  more  detail  is  desired  in  the  fore- 
ground, or  in  the  distance,  or  both,  use  the  tripod,  stop  the  dia- 
phragm down  further  and  make  it  a  time  exposure,  the  more  the 
diaphragm  is  closed,  the  more  exposure  is  required  and  you  will 
find  this  will  give  you  a  clear  sharp  photograph. 

In  case  you  want  to  make  an  exposure  when  the  light  is  very 
poor,  such  as  under  bridges  and  other  equally  dark  places,  set  the 
kodak  the  correct  distance  from  the  object  you  are  going  to  take, 
close  the  diaphragm  to  a  reasonable  opening,  and  make  a  time  ex- 
posure,  which  under  unfavorable  conditions,  may  require  an  ex- 
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posure  of  five  or  ten  minutes  or  longer.  You  will,  of  course,  have 
to  use  your  own  judgment  as  gained  by  experience  regarding  the 
time  It  requires  and  if  possible,  do  not  have  the  camera  facing  the 
strong  light,  as  this  will  cause  a  certain  amount  of  halation,  and 
if  the  light  is  strong  enough,  the  halation  will  spoil  the  picture.  If 
you  have  to  take  the  photograph  against  the  light,  do  not  stop  the 
diaphragm  so  far  and  give  it  less  time,  and  always  remember  that 
a  film  over-exposed  to  a  certain  degree,  can  usually  be  taken  care 
of  and  fairly  good  results  obtained,  but  one  under-exposed  is  very 
seldom  a  success.  On  the  over-exposed,  the  object  is  there  in  some 
form,  while  on  the  extremely  under-exposed,  it  is  not  there  at  all. 
If  you  are  taking  photographs  on  a  cloudy  day,  it  doesn't  make 
any  difference  which  way  the  camera  is  pointing,  as  all  the 
shadows  have  a  soft  light  and  you  will  find  this  to  be  the  ideal 
day  to  obtain  fine  detail,  and  only  time  exposure  should  be  taken  if 
possible,  unless  the  object  you  are  taking  is  moving  and  then  open 
up  the  diaphragm  and  take  a  snapshot,  timing  it  according  to  the 
movement  of  the  object 

The  taking  of  the  photograph  is  not  the  only  essential  thing,  as 
the  finishing  is  equally  important.  Fine  negatives  are  often 
spoiled  by  some  one  that  does  not  know  the  proper  way  to  develop 
and  print  them. 

Most  any  negative,  either  over-exposed  or  slightly  under-exposed, 
can  be  brought  out  by  using  the  proper  kind  of  paper.  Therefore, 
if  you  are  not  in  a  position  to  do  this  work  satisfactorily  yourself, 
take  it  to  some  one  who  knows  the  business  and  not  to  an  amateur, 
who  can  very  easily  get  you  discouraged  by  the  results  he  gets 
from  your  efforts.  If  you  gentlemen  will  use  as  much  care  and 
precaution  in  making  a  picture  that  is  obtaining  a  permanent  rec- 
ord of  your  work,  as  you  do  in  the  preservation  of  wood,  your 
photographs  will  be  a  success.  If  they  are  to  be  of  real  service  to 
the  profession,  it  will  be  admitted  by  all  of  you  that  detail  in 
every  particular  should  be  the  first  aim,  and  this  can  only  be  ac- 
complished by  giving  the  subject  a  little  careful  study  before  you 
make  an  exposure.  You  are  sure  to  have  failures,  but  do  not  let 
this  discourage  you,  as  experiments  on  these  failures  will  ulti- 
mately bring  success.  And  remember,  if  a  picture  is  worth  taking 
at  all,  it  is  worth  taking  well. 

I  have  given  you  briefly  the  fundamentals  for  taking  good  photo- 
graphs, and  the  following  illustrations  will,  I  hope,  demonstrate  to 
you  more  fully  than  I  can  otherwise  explain,  the  correct  method  to 
be  adopted  to  obtain  the  best  results. 
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Above.  Photograph  taken  during  rain  storm.  Note  detail  on 
all  piling  regardless  of  existing  conditions.  Camera  was  sitting  on 
dock  which  moved  with  the  motion  of  the  waves.  Diaphragm  stop 
22,  exposure  y^  second. 

Bkix)w.  Photograph  taken  under  dock  showing  sway  braces  eaten 
oft  by  teredo.  Strong  light  at  the  left,  but  detail  was  brought  out 
in  the  printing.     Diaphragm  stop  45,  exposure  5  seconds. 
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Above.  Photograph  of  railroad  track  taken  on  very  foggy  morn- 
ing in  November,  8:30  a.  m.  Regardless  of  conditions,  the  track  is 
visible  for  some  distance.    Diaphragm  stop  45,  exposure  20  seconds. 

Below.  Photograph  of  rotten  piling  and  bulkhead  under  wharf; 
waves  were  washing  up  and  down  on  the  object  taken.  A  wide 
open  diaphragm  and  a  shorter  exposure  would  not  have  given  these 
results.    Diaphragm  stop  45,  exposure  ^  minute. 
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Above.  Photograph  taken  under  wharf  showing  bolts  in  piling  and 
bulk-heads.  Camera  laid  on  sway  braces  and  held  during  exposure. 
This  is  not  good  practice,  as  a  slight  movement  would  have  ruined 
the  picture.     Diaphragm  stop  32,  exposure  20  seconds. 

Below.  Photograph  of  concrete  covered  piling  under  wharf  at 
7:00  a.  m.  This  negative  is  a  little  under-exposed  but  was  brought 
out  fairly  well  in  the  printing.  Diaphragm  stop  45,  exposure  5 
minutes. 
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Above.  Photograph  taken  under  burned  creosoted  piling  bridge, 
which  was  about  7  feet  from  the  ground.  Light  reflected  by  white 
paper  laid  in  the  sunlight  on  the  ground  partially  under  the  bridge. 
The  timber  was  badly  charred  and  very  black.  A  flashlight  should 
have  been  used.    Stop  22,  exposure  11  minutes. 

Below.  Photograph  of  excavation  in  mountains  after  sun  had  been 
down  about  40  minutes.  Darkness  made  it  necessary  to  guess  at  the 
focus.  Note  detail  in  foreground  even  at  this  time  of  the  evening. 
Diaphragm  stop  22,  exposure  25  minutes. 
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Abovk.  Photograph  showing  defective  masonry  in  tunnel  150  feet 
from  entrance.  Light  reflected  by  white  paper  laid  on  the  ground  in 
the  sunlight  outside.  White  blurred  spots  in  upper  foreground 
caused  by  water  dripping.    Stop  45,  exposure  2%  hours. 

Below.  Photograph  showing  curved  condition  of  tie.  Note 
shadow  at  end  of  tie  which  was  necessary  to  bring  out  the  curve  on 
account  of  tie  and  ground  being  same  color  and  also  being  heavily 
oiled.  Sun  shining  directly  at  the  end  of  tie  would  not  have  shown 
this  condition.    Stop  16,  exposure  1/25  second. 
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Above.  Photograph  taken  to  show  rail  anchors.  As  ballast,  ties, 
and  anchors  were  all  the  same  color  it  was  necessary  to  mark  the 
anchors  with  white  chalk  to  bring  them  out  clearly.  If  picture  had 
been  taken  against  the  sun  the  anchors  would  have  shown  up 
fairly  well  without  marking. 

Below.  Photograph  of  heavily  treated  jetty.  Picture  should  have 
been  taken  when  sun  was  shining  directly  on  the  object.  Diaphragm 
stop  45,  exposure  1/5  second. 

7— A.  w.  p.  A. 
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Photographs  showing  condition  of  tie  plates  on  ties.  Upper  pic- 
ture taken  with  lens  stopped  down  to  45,  exposure  1  second,  which 
gives  sharp  detail  throughout.  Lower  picture  taken  with  dia- 
phragm wide  open  and  1/10  second  exposure.  Note  how  both  fore- 
ground and  background  are  out  of  focus. 
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Photograph  showing  condition  of  ties.  Diaphragm  stop  32,  ex- 
posure 1/5  second.  Note  that  this  photograph  was  taken  towards 
the  sun,  which  gave  better  detail  in  the  shadows  than  if  taken 
with  the  sun.  This  is  good  practice  when  taking  track  pictures 
unless  the  sun  is  down  too  low,  and  then  the  photograph  should  be 
taken  from  some  other  angle  if  possible. 
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Above.  Photograph  showing  condition  of  ties.  Sun  shining  at 
right  angles.  Note  detail  in  shadows.  Diaphragm  stop  32,  ex- 
posure 1/5  second. 

Bklow.  Photograph  taken  facing  sun,  half  ohscured  by  the 
horizon  at  7 :  00  p.  m.  Diaphragm  stop  64,  exposure  5  seconds.  Note 
dark  shadow  in  upper  left  hand  corner  made  by  holding  piece  of 
cardboard  to  shade  lens  from  sun. 
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Above.  Photograph  showing  method  of  holding  rails  to  ties, 
taken  on  an  extremely  cloudy  day.  Diaphragm  stop  64,  exposure 
6  seconds.  Better  results  would  have  been  obtained  if  the  sun  had 
been  jshining  in  the  center  of  the  track  and  camera  slightly  facing  it. 

Below.  Photograph  of  end  of  tie  showing  fungus  growth.  Taken 
late  in  the  afternoon  of  a  very  cloudy  day.  A  day  with  the  sun 
shining  would  have  given  better  results  for  this  kind  of  picture.  Dia- 
phragm stop  32,  exposure  3  seconds. 
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Above.  Photograph  showing  tie  spacers  on  sides  of  track.  Note 
sharpness  of  bridge  from  one  end  to  the  other.  Diaphragm  stop 
64,  exposure  1  second.  This  photograph  demonstrates  clearly  the 
necessity  of  closing  the  diaphragm  to  the  limit  when  the  fore- 
ground and  distance  are  to  be  shown  in  detail. 

Below.  Cross  sectional  view  of  perforated  ties  showing  penetra- 
tion of  creosote.  Camera  should  always  be  set  at  right  angles  when 
taking  such  pictures.  - 
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Photograph  of  I>ougla8  fir  trees.  There  was  Just  enough  sun- 
light coming  through  the  clouds  to  give  fine  detail  in  the  shadows. 
An  ideal  time  to  take  forest  views.  Diaphragm  stop  64,  exposure  1 
second. 
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Photograph  of  power  plant  showing  effects  of  halation.  The 
strong  lights  should  have  been  eliminated  and  a  flash  light  used. 
The  results  shown  by  this  photograph  are  sure  to  happen  when 
pictures  are  taken  against  strong  light  with  long  exposure. 
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An  under-sea  camera  designed  to  take  photographs  of  piling  from 
1  foot  to  6%  feet  under  water.  Light  for  taking  photographs  was 
furnished  by  four  automobile  lights  in  front  of  camera  and  attached 
to  portable  storage  battery.  Camera  was  lowered  into  water  and 
clamped  around  the  piling  and  by  looking  down  the  periscope  all 
objects  on  the  piling  were  clearly  visible.  The  idea  worked  out 
should  give  excellent  results  where  photographs  under  water  are 
desired,  as  it  is  impos;sible  to  inspect  the  piling  from  above. 
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Upper  left  photograph  taken  with  under-eea  camera  3  feet  under 
water  showing  condition  of  a  section  of  treated  piling  completely 
covered  with  barnacles. 

Upper  right  taken  6  feet  under  water  showing  r6tten  piling. 
This  was  also  covered  with  barnacles. 

Lower  left  taken  4%  feet  under  water  showing  portion  of  heavily 
treated  piling,  part  of  which  was  removed  in  chipping  off  shells 
and  barnacles.    Note  the  live  teriedo  in  center  of  picture. 

Lower  right  taken  4  feet  under  water  showing  treated  piling 
which  had  been  cleaned  off  as  barnacles  and  shells  were  very  thick. 
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The  Peiesidbnt:  Mr.  Strawn  has  certainly  given  us  some  good 
ideas  on  photography.  Those  of  you  who  have  any  questions  can 
ask  them  after  the  meeting  adjourns. 

An  adjournment  was  then  taliien  until  Wednesday  morning  at 
ten  o'clock. 


WEDNESDAY  MORNING  SESSION 
January  25,  1922 

The  meeting  was  called  to  order  at  ten  A.  M.  by  the  Vice-Presi- 
dent, Mr.  Angler. 

Vicb-Presioent  Angier:  We  will  change  the  program  slightly 
and  have  the  report  now  of  Sub-Committee  No.  7-1,  Track. 

Mr.  Cooper:  In  presenting  this  report  I  would  say  that  the  Com- 
mittee feel  especially  indebted  to  the  Forest  Products  Laboratory 
for  the  help  and  support  they  so  cheerfully  gave  us.  They  have  a 
mass  of  information  and  it  was  no  small  amount  of  labor  for  them 
to  compile  these  completed  tests.  I  would  also  say  that  the  com- 
mittee appointed  by  the  A.  R  E.  A.  to  that  Association  made  the 
same  recommendation  which  this  Committee  is  making  to  you. 


REPORT  OF  COMMITTEE  NO.  7-1— SERVICE  TEST 
RECORDS 

To  the  Members  of  the  American  Wood-Preservers'  Association: 

The  Committee  was  requested  to  get  service  test  records  of  ties 
on  the  Northern  Pacific;  Chicago,  Milwaukee,  and  St.  Paul;  Chi- 
cago and  Northwestern;  and  Buffalo,  Rochester,  and  Pittsburg  Rail- 
ways. 

Reports  of  tie  service  test  records  were  obtained  covering  the 
railroads  mentioned,  with  the  exception  of  the  Buffalo,  Rochester, 
and  Pittsburg  Railway  Company,  and  so  far  as  the  Committee 
can  find  out  no  such  records  have  been  kept  by  thiB  railroad. 

Your  Committee  feels  that  instead  of  publishing  each  year  a 
number  of  uncompleted  tests,  it  would  be  of  much  more  benefit  to 
the  membership  of  the  Association  if,  in  the  future,  nothing  but 
completed  tests  be  published.  With  this  in  view  your  Chairman, 
in  company  with  Mr.  C.  F.  Ford,  of  the  Rock  Inland  Railroad  Com- 
pany, visited  the  Forest  Products  Laboratory  at  Madison,  Wiscon- 
sin, and  was  able  to  get  compiled  a  series  of  374  records  on  com- 
pleted tests,  which  are  appended  to  this  report,  and  would  recom- 
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mend  that  they  be  published  each  year,  adding  to  the  list,  year 
by  year,  such  tests  as  have  been  completed  during  the  preceding 
year.  In  presenting  this  series  of  completed  tests  your  Committee 
would  say: 

Of  the  many  tie  service  records  on  file  at  the  Forest  Products 
Laboratory  those  tests  in  which  all  the  ties  have  been  removed  and 
upon  which  the  average  life  can  be  computed  have  been  sum- 
marized. On  some  of  these  tests  the  Forest  Service  has  accurate 
detailed  treating,  setting,  and  inspection  records  from  the  very  be- 
ginning. Other  records  contain  data  which  have  been  sent  to  the 
Laboratory  by  various  railroads.  The  accuracy  of  these  records 
is,  of  course,  measured  by  the  care  with  which  the  treating,  set- 
ting, and  inspection  data  have  been  kept  and  reported  by  the 
respective  roads.    Some  are  naturally  more  accurate  than  others. 

The  tabulation  includes  374  records  on  38  species,  and  involves 
a  total  of  over  923,000  ties.  Various  preservatives  and  methods  of 
treatment  are  included,  and  the  records  on  untreated  ties  afford  an 
excellent  opportunity  to  compare  the  durability  of  different  species 
and  of  treated  and  untreated  ties.  The  lack  of  value  of  some 
methods  of  treatment  is  evident,  and  the  effectiveness  of  the  stand- 
ard preservatives  and  processes  is  clearly  shown. 

The  Committee  has  refrained  from  detailed  analyses  of  the 
tables,  preferring  to  leave  this  to  the  reader.  The  data  are  capable 
of  analysis  in  various  ways,  however,  depending  upon  the  char- 
acter of  the  information  desired,  and  they  will  warrant  careful 
study. 

It  is  believed  that  no  other  set  of  completed  records  has  ever 
been  published  which  are  as  comprehensive  as  these.  The  Com- 
mittee wishes  to  emphasize  the  value  of  such  records  and  to  urge 
railway  men  to  continue  their  excellent  co-operation  with  the  For- 
est Products  Laboratory  and  to  increase  their  efforts  to  turn  in 
their  data  as  promptly,  accurately,  and  completely  as  possible. 

S.  D.  Cooper,  Chairman 

G.    M.    Davidson 

G.  C.  Dixon 

O.  C.  Steinmeyeb 

Earl   Stimson 

W.    P.   WiLTSEE 

P.  R.  Hicks 
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Vic&Pbesident  Angieb:  Gentlemen,  every  wood-preserver  is  in- 
terested in  test  records.  We  do  not  know  what  our  timber  is  do- 
ing unless  we  keep  these  records.  This  report  ought  to  bring  out 
some  discussion. 

Mb,  Waterman:  Mr.  Chairman,  I  know  the  men  on  this  Com- 
mittee will  be  delighted  to  have  some  real  constructive  criticism. 
They  don't  want  anybody  to  find  fault  with  them,  but  they  would 
like  information  as  to  how  they  can  improve  their  report. 

I  notice  in  this  statement  single  ties,  o-n-e  experimental  tie, 
given  the  full-cell  creosote  treatment  and  it  actually  lasted  nine 
years  or  eight  years.  That  is  the  most  absurd  thing  I  ever  saw  in 
print. 

There  is  nothing  in  this  report  that  indicates  what  kind  of  a 
test  section  is  the  better,  or  maybe  they  did  not  want  to  go  that 
far.  But  what  kind  of  a  test  section  would  they  recommend? 
There  is  nothing  in  this  to  guide  a  single  man  in  this  convention 
as  to  what  would  be  the  better  test  section.  We  ought  to  empha- 
size what  we  are  doing,  so  men  can  get  hold  of  the  actual  results 
we  are  accomplishing. 

This  report  recommends  that  no  test  section  be  reported  on 
until  it  is  finally  complete,  or  words  to  that  effect.  We  have  test 
sections  that  will  not  be  completed  in  forty  years.  Art  you  going 
to  wait  forty  years  before  you  announce  to  the  people  in  this  coun- 
try the  results  you  have  obtained?  I  would  have  had  this  Com- 
mittee show  the  results  they  are  getting  out  of  their  test  sections 
which  are  six  or  seven  miles  long.  The  Santa  Fe  Railroad  has  test 
sections  on  every  superintendent's  division.  I  would  have  had 
them  show  what  they  have  accomplished  by  these  test  sections,  and 
they  can  show  it.  They  can  probably  show  that  a  few  years  ago 
they  were  replacing  300  ties  to  the  mile,  while  in  the  past  ten  or 
twelve  years  that  they  have  been  using  treated  ties,  they  have  re- 
duced that  down  to  150  and  possibly  lOO.  Why  don't  you  bring 
that  out  in  this  report,  so  that  we  can  know  what  we  are  doing? 

I  hope  to  get  this  convention  with  me  on  a  motion  I  am  going  to 
make  before  I  sit  down.  The  motion  is  that  we  eliminate  from 
this  statement  every  report  of  less  than  fifty  ties.  A  test  of  three 
ties  isn't  anything.  A  test  of  one  tie  is  worse  than  nothing.  So  I 
hope  that  when  we  print  this  statement  nothing  less  than  fifty 
ties  will  show,  because  you  and  I  know  that  it  is  impossible  to 
draw  conclusions  on  less  than  that  number,  and  it  might  better  be 
more. 

Mb.  E.  H.  Bowser:     I  second  the  motion. 

Mb.  Cooper:  Mr.  Chairman,  so  far  as  Mr.  Waterman's  criticism 
of  the  report  is  concerned  I  want  to  assure  him  that  it  is  taken  all 
in  good  part,  but  I  think  that  Mr.  Waterman  will  agree  with  me 
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that  in  practically  revolutionizing  the  method  of  reporting  tests 
some  errors  are  bound  to  creep  into  the  first  attempt.  It  never 
was  intended  that  anything  should  be  reported  less  than  from  fifty 
ties.    The  clerks  reported  everything  that  the  records  showed. 

So  far  as  the  completion  of  tests  is  concerned,  I  think  there  is  in 
existence  a  table  which  practically  says  that  when  sixty  per  cent 
of  the  ties  have  been  removed  you  can  consider  the  test  closed.  I 
do  not  think  it  will  be  sixty  years*  even  with  ties  put  in  now,  be- 
fore you  will  be  able  to  get  some  very  interesting  results.  So  far 
as  reporting  the  method  of  complete  test  sections  is  ooncemed,  the 
Committee  had  no  instructions  to  do  this.  They  wished  they  had. 
If  they  had  been  so  instructed,  they  would  have  been  very  glad  to 
have  undertaken  to  put  before  you  a  scheme  whereby  you  can  get 
accurate  data  on  the  life  of  the  ties  in  test  sections. 

Vice-Pbesimcnt  Angier:  Before  putting  Mr.  Waterman's  motion 
we  will  allow  more  discussion  on  the  paper  if  any  one  has  any- 
thing to  say. 

Mr.  Waterman":  Sixty  per  cent  must  be  removed  before  you  can 
consider  a  test  section  complete,  is  that  right? 

Mr.  Ck)OPER:     Sixty  per  cent. 

Mr.  Waterman:     Has  been   removed. 

Mr.  Cooper:  When  sixty  per  cent  have  been  removed  you  can 
approximate  the  average  life  that  the  ties  will  give  in  the  track. 

Mr.  Waterman:  Well,  we  have  a  section  that  has  been  in  twenty 
years,  and  sixty  per  cent  have  not  been  removed  to  date,  so  if  I 
did  not  report  it  you  wouldn't  know  anything  about  it.  Now,  I 
think  we  have  to  begin  early  in  the  game  to  let  the  people  know 
what  we  are  expecting  and  what  we  are  getting  out  of  our  treated 
ties. 

Miv  Cooper:  Mr.  Chairman,  Mr.  Waterman  has  not  given  us  any 
guess  as  to  how  long  these  tests  are  going  to  last,  and  what  we 
wanted  to  give  to  the  Association  was  something  that  they  could 
actually  talk  about  and  not  guess  on  any  probabilities  or  anything 
else.  Something  that  had  actually  occurred  in  all  parts  of  the 
country  with  all  kinds  of  ties,  with  all  kinds  of  treatment,  so  that 
you  could  base  your  judgment  on  something  that  had  taken  place 
rather  than  on  something  that  will  occur  at  some  future  date. 

Mr.  Waterman:     I  am  with  you. 

Vice-President  Angii-:r:  Gentlemen,  this  is  a  very  interesting 
subject.    Is  there  any  further  discussion? 

Mr.  Rex:  Mr.  Waterman's  criticism  is  fine  and  the  work  of  this 
committee  I  consider  A  No.  1.  We  all  appreciate  the  value  of  test 
sections.  We  look  at  test  sections  in  different  ways,  each  of  us. 
Mr.  Waterman  prefers  to  put  his  in  out  of  face.  He  watches  them 
very  closely  and  when  they  are  removed  he  knows  the  reason  for 
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it.  He  gives  his  instructions  to  his  superintendents  and  his  road- 
masters  and  his  foremen  and  everybody  that  when  those  ties  are 
removed  that  he  should  be  notified  so  that  he  can  look  at  them 
himself.  The  Santa  Fe  test  tracks,  on  the  other  hand,  which  Mr. 
Cooper  has  had  the  pleasure  of  carrying  out,  and  those  of  the  Rock 
Island,  under-  Mr.  Ford  and  Mr.  Reiser,  have  not  had  special  ties 
inserted  in  them.    They  have  taken  a  section  as  they  found  it. 

For  instance  when  the  Santa  Fe  laid  a  double  track  through 
Kansas  in  190$  it  laid  sixty-six  miles  of  loblolly  pine  ties  out  of 
face  on  its  heaviest  freight  main  line.  In  1914  when  the  rails 
were  worn  out  and  they  had  to  be  removed  there  was  not  a  single 
tie  removed  from  that  sixty-six  miles  of  track.  We,  therefore,  said 
that  we  would  pick  out  six  miles  of  this  section  and  keep  a  perma- 
nent record  of  that  six  miles,  so  we  took  a  complete  record  of 
that  six  miles  and  have  kept  a  record  year  after  year  since.  In 
192iD — I  haven't  seen  the  reports  for  1921 — four  per  cent  of  those 
ties  in  that  six  miles,  loblolly  pine  ties,  had  been  taken  out  of  that 
experimental  section,  and  two-thirds  of  the  gentlemen  in  this  room 
would  probably  say  you  could  not  use  that  grade  of  wood. 

Mb.  Waterman:     How  many  years? 

Mb.  Rex:  Since  1906,  that  is  fourteen  years,  four  per  cent  lob- 
lolly pine  on  the  heaviest  main  line  of  the  Santa  Fe  Railroad, 
over  which  the  largest  freight  train  movement  goes  into  Kansas 
City,  and  a  good  many  passenger  trains  too  The  results  from  that 
sort  of  experimental  section,  I  think  Mr.  Waterman  will  thor- 
oughly agree  with  me,  are  ideal,  and  if  this  committee  does  not  in- 
clude them  in  their  report  they  should  by  all  means  do  so.  Ex- 
perimental tracks  don't  mean  anything  to  most  people.  The  min- 
ute you  talk  about  experimental  stuff  they  say,  "Oh,  you  have 
nursed  it.  You  haven't  given  it  a  fair  test."  Engineer  after  en- 
gineer will  tell  you  that  every  time  you  talk  to  them.  The  only 
things  that  spell  anything  in  tie  renewals  are  the  total  number  of 
ties  you  have  in  track  and  the  total  number  of  renewals.  Nothing 
else  counts.  The  experimental  track  is  worth  all  the  money  that 
is  spent  for  it,  and  I  honor  the  gentlemen  who  have  charge  of  these 
tracks,  and  have  taken  such  faithful  care  of  them.  I  think  they 
are  an  education,  and  traveling  with  these  superintendents,  train- 
masters, and  roadmast^s,  like  Mr.  Waterman  does  every  year  for 
sixty  full  days  is  a  good  thing.  We  all  know  we  can't  get  any- 
thing from  Waterman  from  the  5th  day  of  September  to  the  5th 
day  of  November.  He  is  out  on  these  experimental  tracks,  and  he 
is  doing  magnificent  work  in  educating  his  people.  I  consider  those 
particular  two  months  of  educating  the  superintendents,  general 
superintendents,  and  roadmasters  worth  more  than  all  the  experi- 
mental track. 
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The  reports  of  a  half  dozen  roads  represented  in  this  committee, 
(all  of  you  who  have  the  records),  a  complete  official  set  of  slides 
showing  renewals,  would  show  to  engineers  and  students  and  chief 
engineers,  the  men  interested  in  the  subject,  and  who  are  going 
to  be  interested  in  it  for  the  next  forty  years,  the  absolute  informa- 
tion where  you  are  getting  fifteen,  twenty  or  twenty-five  years  out 
of  your  creosoted  ties,  because  you  are,  and  this  renewal  data  would 
go  farther  than  any  possible  experimental  track  information  that 
can  be  produced. 

Last  w'eek  Mr.  Waterman  and  Mr.  Belcher  loaned  me  slides  that  I 
used  in  talking  to  engineering  students,  and  among  them  were  Mr. 
Waterman's  slides  of  his  experimental  tracks,  showing  white  oak 
ties  out  in  four  or  five  years,  out  of  track  by  a  shovel.  Those  slides 
were  magnificent,  and  those  engineering  could  appreciate  them.  His 
slide  showing  the  creosoted,  the  Card,  and  the  untreated  tie  in 
track  side  by  side,  was  fine.  They  could  see  that  sort  of  thing; 
but,  after  all,  the  information  that  does  them  good,  and  the  in- 
formation the  engineer  wants  to  know  and  wants  to  have  before 
him  and  that  convinces  him  that  he  should  spend  the  money  is  the 
Id  formation  of  how  much  life  are  you  going  to  get  out  of  all  these 
ties.  The  only  way  you  can  get  that  is  through  your  whole  renewal. 
I  hope  that  every  man  in  charge  of  railway  records  of  tie  treatment 
can  see  that  it  is  necessary  and  essential  to  boost  the  game,  both 
for  the  commercial  plant  and  the  railroad,  but  above  all  and  every- 
thing else,  to  conserve  the  timber  supply  of  this  country  which  we 
are  now  cutting  four  times  as  fast  as  we  are  growing  it  If  we 
don't  get  busy  oh  this  patriotic  stuff  and  save  our  timber,  our  little 
old  business  on  the  railroads  is  not  going  to  amount  to  a  great  deal. 
We  are  going  to  have  to  raise  our  rates  higher  than  they  are  today, 
to  pay  for  the  shortsighted  policy  of  using  untreated  ties. 

We  know  what  can  be  done.  There  is  a  railroad  that  will  average 
18  years  on  all  kinds  of  ties,  one  of  the  heavy  western  lines,  over  a 
period  of  25  years,  and  they  have  reduced  their  maintenance  from 
S45  to  considerably  less  than  150.  That  does  not  mean  there  are 
not  all  kinds  of  ties  there  very  much  longer  than  18  years,  because 
in  that  period  all  kinds  of  ties  have  been  ruined  from  lack  of  me- 
chanical protection,  all  kinds  of  ties  have  failed  from  one  cause  or 
another.  For  instance,  a  million  oil  treated  ties  that  failed  in  5  or 
6  years  went  in  to  make  up  that  average.  We  all  know  that  numberless 
ties  have  been  treated  in  the  past  that  were  partly  decayed.  We  did 
not  know  the  game  at  first.  We  did  not  recognize  some  things  when 
we  started.  We  treated  ties  without  knowing  their  interior  condi- 
tion. Then  when  we  suspected  it  we  put  in  adzing  and  boring 
machines  and  cut  off  the  ends  of  every  tie,  and  we  found  out  what 
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it  was.  still  there  were  ties  too  good  to  throw  away,  and  so  we 
treated  them  and  put  them  in  this  track.  Now  the  average  is  from 
18  to  22  years  that  the  Santa  F^  are  getting  out  of  their  ties,  and 
the  oiUy  reason  I  am  speaking  of  the  Santa  Fe  is  because  they  have 
been  willing  to  give  their  information,  spread  it  broadcast.  In 
that  information  all. kinds  of  ties  go  to  make  up  the  average,  all 
the  poor  ties  spoken  of  are  in  it,  and  also  a  lot  of  white  oak.  For 
instance,  I  happen  to  know  one  year  they  double-tracked  the  Illi- 
nois and  Missouri  divisions,  and  they  put  in  over  a  million  white- 
oak  ties.  I  do  not  have  any  record  of  how  much  life  those  white- 
oak  ties  gave,  but  know  that  the  most  of  them  came  out  in  less 
than  5  years.  I  do  happen  to  know  of  one  particular  case  in  which 
the  superintendent  at  T(H>eka  wanted  the  best  tie  under  the  passen- 
ger tracks  there  in  front  of  the  depot,  and  out  of  all  the  ties  they 
had  on  the  system  he  picked  white  oaks.  He  was  an  old-time  super- 
intendent. He  had  had  experience  with  white  oaks  and  he  picked 
them  as  being  the  best.  He  asked  me  what  I  would  recommend, 
and  I  told  him  Rueping  creosoted  longleaf-pine  ties.  He  laughed 
at  me,  and  put  in  his  white  oak.  Three  years  from  that  day  our 
general  superintendent  came  back  and  said:  "Our  white  oaks  are 
gone."  That  was  in  a  wet  place  where  they  were  washing  the 
trains  and  furnishing  water  for  the  equipment.  In  three  years' 
time  every  tie  was  removed  from  that  track,  and  the  general  super- 
intendent asked  me  what  ties  I  would  recommend.  Again  I  told 
him  southern-yellow  pine  Rueping  creosoted  ties,  and  he  put  them 
in.  In  making  up  that  average  of  18  or  20  years  (whichever  it  may 
be,  Mr.  Cooper  or  Mr.  Belcher  can  give  the  information),  in  mak- 
ing up  that  record  all  these  failures,  all  these  poor  ties,  are  aver- 
aged. So  the  18  years  does  not  mean  the  total  life  of  good  ties. 
Let  us  get  all  the  information  into  these  reports.  We  have  the  data 
and  we  can  give  it  to  the  public.  It  is  due  to  them.  We  must 
conserve  our  forests  to  a  point  where  they  will  replace  themselves 
(applause). 

ViCB-PRESiDENT  Angieb:  Gentlemen,  this  is  a  very  interesting 
subject,  but  we  will  have^to  move  on  a  little  more  rapidly.  If  any- 
one has  just  a  word  or  two  further  in  discussion  we  will  be  glad 
to  hear  it. 

Mr.  Hunt:  Mr.  Chairman,  I  think  that  the  whole  assembly  is 
agreed  on  one  or  two  points.  First,  that  we  have  not  yet  found 
the  best  preservative  for  all  uses,  second,  that  the  improvement 
which  we  make  is  going  to  be  based  on  the  record  of  what  has  hap- 
pened in  the  past  There  is  some  disagreement,  however,  as  to 
how  those  records  should  be  presented. 
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The  material  we  have  at  Madison  is  to  a  large  extent  sent  to  us 
by  railroad  men.  The  accuracy  of  these  records  depends  on  the 
men  who  send  them  in,  and  the  men  who  have  kept  the  records 
previously.  The  value  of  our  records  to  you  will  depend  to  some 
extent  upon  the  way  they  are  presented.  If  in  the  future  you  want 
no  test  reported  which  has  less  than  fifty  ties,  let  us  have  that 
understood.  If  you  want  only  those  records  reported  on  which  at 
least  sixty  per  cent  of  the  ties  have  been  removed,  let  us  have  that 
understood.  The  data  can  be  analyzed,  and  presented  in  various 
ways.  It  is  too  expensive  to  publish  the  whole  record  every  year, 
so  the  Association  or  the  Committee  has  to  decide  each  year  how 
they  want  the  data  presented,  and  then  we  can  have  it  presented 
that  way.  In  the  meantime,  a  condition  like  Mr.  Rex  speaks  of  or 
that  Mr.  Waterman  speaks  of,  should  be  made  public  in  every  pos- 
sible way,  and  the  men  who  have  those  records  and  are  not  making 
them  public  should  be  induced  to  do  so. 

Vice-President  Angieb:  Mr.  Waterman  has  made  a  motion  that 
we  eliminate  everything  from  this  report  where  there  are  less 
than  fifty  ties.  The  Committee  is  agreeable  to  that  and  so"  it  will 
not  be  necessary  to  vote  on  the  motion.  Now  gentlemen,  is  there 
any  further  discussion  on  this  subject.  If  not  we  will  excuse  the 
Committee  with  the  thanks  of  the  Association.     [Applause.] 

The  next  will  be  the  report  of  Subcommittee  7 — 01.  Economics. 


REPORT  OF  COMMITTEE  NO.  7-01— ECONOMICS 

To  the  Members  of  the  American  Wood-Preservers'  Association: 

The  instructions  of  the  Executive  Committee  to  this  Committee 
were  as  follows:  "Define  the  conditions  under  which  the  various 
non-pressure  treatments  are  justified." 

The  Committee  has  found  It  Impossible  to  give  to  this  subject  the 
study  necessary  to  add  to,  or  further  expand  the  very  able  work  of 
last  year's  Committee.  Feeling  that  the  subject  of  non-pressure 
treatments  Is  of  considerable  Importance  to  the  Association,  and  Its 
relation  to  that  large  portion  of  the  public  which  Is  largely  de- 
pendent upon  these  methods  of  preservative  treatment,  the  Com- 
mittee would  recommend  that  a  special  committee,  one  that  Is  par- 
ticularly fitted  for  the  task,  should  undertake  a  thorough  going  in- 
vestigation Into  all  phases  of  non-pressure  treatments,  and  we  ven- 
ture to  suggest  the  formation  of  such  a  committee,  constituted  as 
herein  outlined,  and  that  Its  appointment  extend  over  a  period  of 
years  that  will  allow  completion  of  Its  work. 
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It  is  recommended  that  such  a  special  committee  engage  itself 
with  the  following  subjects  and  be  composed  of  representatives  of 
the  several  groups  enumerated. 

1.  That  a  special  committee  be  assigned  to  the  continuous  study 
and  investigation  of  all  phases  related  to  employment  of  non- 
pressure  processes  of  preservative  treatment  of  structural  wood. 

2.  That  the  committee  eventually  construe  the  economics  in- 
volved. 

3.  That  the  committee  acquire  detailed  service  records  of  non- 
pressure  treatments. 

4.  That  the  membership  of  the  committee  consist  of  "seven  (in- 
clusive of  chairman),  and  be  composed  of  representatives  of  the 
following  groups: 

(1)  U.  S.  Dept.  of  Agriculture — Forest  Products  Laboratory. 

(2)  Railroads — Superintendent  of  Timber  Preservation. 

(3)  Commercial  Creoeoting  Plants. 

(4)  Colleges — Wood  Technologist. 

(6)  Engineers — General  Industrial  Construction. 

(6)  Manufacturers  of  Creosote. 

(7)  Manufacturers  of  Salts  (sodium  fluoride  and  zinc  chloride). 

5.  That  the  following  be  appointed  members  of  the  committee, 
ex-officio: 

(1)  Chairman  of  Committee  No.  3. 

( 2 )  Chairman  of  Committee  No.  4. 

(3)  Chairman  of  Committee  No.  6. 

6.  That  the  chairman  of  the  committee  shall  be  selected  from  the 
staff  of  the  section  of  Wood  Preservation  of  the  U.  S.  Forest  Pro- 
ducts Laboratory. 

This  report  Is  offered  by  the  Committee  as  information. 

Kurt  C.   Bartii,   Chairman. 

A.  W.   Armstrong 

R.  A.  Calvin 

C.  C.  Crawford 

L.  B.  Shipley 

H.  W.  Woodruff,  Jr. 

Mr.  Barth:  This  report  is  offered  by  the  Committee  as  informa- 
tion. 

VicB-pRESiDENT  Angieb:  Oentlemeu,  you  have  heard  the  reading 
of  this  report.    What  Is  your  pleasure? 

Mb.  Bbigos:     I  move  that  this  report  be  accepted  as  information. 

Mb.  E.  H.  Bowseb:     I  second  the  motion. 

Vice-President  Anoier:  It  has  been  moved  and  seconded  that 
this  report  be  accepted  as  information.    Are  you  ready  for  the 
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question?    All  those  in  favor  will  say  "aye";   contrary,  the  same 
sign.    It  is  carried. 

The  next  is  the  report  of  Subcommittee  7—3 — 1  and   7—3 — 2, 
Flooring  and  Paving. 


REPORT  OF  SUBCOMMITTEE  7-3-1  AND  7-3-2— 
FLOORING  AND  PAVING 

To  the  Members  o/  the  American  Wood-Preserver^  Association: 

The  work  for  the  Committee  for  this  year  was  outlined  as  follows 
by  the  Executive  Committee: 

1.  Develop  standard  methods  of  flooring. 

2.  Develop  standard  methods  of  paving,  giving  special  attention 
to  bridge  pavements. 

3.  Continue  the  study  of  standard  methods  of  paving  street  car 
tracks. 

It  has  been  impossible  to  get  the  members  of  the  Committee  in 
session  together  in  time  to  have  the  tentative  speclflcations,  here- 
with submitted,  printed  and  distributed  In  advance  of  this  Conven- 
tion. Consequently,  these  proposed  specifications  are  submitted  for 
the  purpose  of  providing  the  basis  for  a  final  draft  to  be  submitted 
at  a  later  date  for  adoption  for  the  manual. 

The  Committee  finds  that  the  specifications  for  interior  floors  and 
street  pavements,  which  have  been  adopted  or  considered  in  former 
years,  are  not  in  any  case,  to  be  found  as  a  whole  in  any  one  of 
the  past  Proceedings  of  the  Association.  The  wide  use  of  the 
''Bituminous  Paint  Coat"  construction  In  both  flooring  and  paving 
has  received  the  consideration  of  former  conventions  and  specifica- 
tions have  been  proposed  and  adopted  covering  it,  but  It  belongs  as 
a  part  of  the  paving  specification  and  not  as  a  specification  In  Itself. 

Likewise  Interior  Wood  Block  Floors  have  been  defined  as  "floors 
laid  In  heated  or  constantly  dry  rooms  or  roofed  enclosures,  when 
the  blocks  will  not  be  subjected  to  moisture  or  to  very  humid  con- 
ditions." If  we  confine  ourselves  to  such  a  limited  sphere  in  our 
flooring  specification,  we  cannot  truthfully  say  that  we  have  cov- 
ered the  ground.  We  should.  If  possible,  develop  specifications  that 
will  meet  flooring  conditions  in  general.  Creosoted  wood  block 
floors  are  particularly  adapted  to  successfully  encounter  moisture, 
humidity  or  flushing  with  water  or  acid  solutions,  it  being  purely 
a  construction  problem  in  the  absorption  of  the  expansion  of  the 
blocks  and  the  use  of  a  water  or  acid  proof  binder  between  the 
units. 
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The  question  of  the  treatment  of  wood  blocks  has  been  so  thor- 
oughly discussed  and  has  been  standardized  so  well  it  has  not  been 
considered  necessary  to  do  any  work  along  those  lines.  This  work 
has  been  carried  out  by  the  co-operation  of  the  American  Society 
for  Municipal  Improvements,  The  American  Society  of  Civil  Engi- 
neers, and  the  American  Wood-Preservers'  Association  and  no  ma- 
terial changes  have  been  made  or  suggested  along  the  line  of  oils 
or  treatment.  The  construction  details  of  the  specifications,  which 
the  Committee  considers  to  be  of  paramount  importance  and  vital 
for  the  success  of  any  floor  or  pavement,  have  been  enlarged  and 
elaborated  upon  and  embody  the  latest  and  most  successful  prac- 
tice which  has  been  brought  to  our  attention. 

The  Committee  has  studied  the  floors  and  pavements  which  are 
now  in  use  from  a  service  standpoint  and  has  endeavored  to  take 
advantage  of  the  lessons  which  they  have  taught. 

The  old  Nemesis  of  wood  block  paving  was  expansion  with  sub- 
sequent buckling.  The  wide  adoption  of  the  bituminous  paint  coat 
construction,  which  abolished  the  use  of  a  cushion  between  the 
blocks  and  the  concrete  base,  practically  eliminated  this  trouble. 

This  can  be  accounted  for  principally  by  the  elimination  of  the 
recess  for  the  pocketing  of  water  and  moisture  in  the  cushion  un- 
der the  blocks  and  the  substitution  therefore  of  a  coating  of  bi- 
tumen over  the  base,  which  seals  the  under  side  of  the  blocks.     * 

It  has  been  found,  however,  in  a  number  of  cases  that  the  elimi- 
nation of  expansion  was  accompanied  "by  a  new  factor  which  must 
be  considered  as  extremely  vital,  namely,  shrinkage  or  contraction 
of  the  blocks.  This  shrinkage  of  the  blocks,  in  a  number  of  cases, 
has  been  almost  as  detrimental  as  the  expansion  formerly  encount- 
ered. When  shrinkage  occurs,  it  is  usually  accompanied  by  a  slip- 
page of  the  blocks  and  the  rows  of  blocks,  which  are  lubricated  by 
the  coating  of  bitumen  over  the  concrete.  This  tendency  for  the 
blocks  to  slip  and  travel  out  of  line  on  the  base  also  has  a  tendency 
to  force  the  blocks  against  the  expansion  joints  along  the  side  curb 
and  eliminate  them. 

This  factor  of  shrinkage  in  connection  with  the  bituminous  paint 
coat  method  of  construction  has  entirely  altered  the  problem  of  the 
preparation  of  the  lumber  before  treatment.  Where  formerly  it 
was  considered  necessary  to  have  the  blocks  manufactured  from 
green  lumber  or  to  expand  it  to  its  maximum  size  before  treatment, 
it  is  now  advisable,  with  the  new  method  of  installation,  that  the 
lumber  be  at  least  partially  seasoned  and  that  it  not  be  expanded 
to  the  maximum  dimensions  when  the  blocks  are  laid.  This  factor 
also  cancels  the  former  recommended  procedure  of  wetting  the 
blocks  down  thoroughly  before  laying  them. 
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In  St.  Louis*  this  factor  of  shrinkage  was  considered  to  be  so  im- 
portant that  they  adopted  a  method  of  using  jack  screws  to  force 
the  blocks  closer  together  in  laying.  These  pavements  so  con- 
structed have  not  been  in  service  long  enough  as  yet  to  be  able  lo 
tell  whether  they  will  be  successful  or  not.  The  Committee  con- 
siders this  a  radical  step  which  is  not  Justified  and  one  which  may 
meet  with  disaster  except  when  used  in  conjunction  with  careful 
moisture  tests  on  the  condition  of  the  timber  being  used.  This 
method  is  certainly  not  to  be  recommended  except  in  connection 
with  green  timber  and  in  hot  climates.  The  use  of  air-seasoned 
timber  is  far  better  practice  and  should  eliminate  this  difficulty. 

The  climate  has  a  great  deal  to  do  with  the  problems  herein  dis- 
cussed. There  will  be  more  tendency  for  shrinkage  in  summer  in 
the  southern  cities  and  it  is  also  important  that  bitumens  of  higher 
melting  point  be  used  for  fillers  in  those  localities. 

We  find,  upon  investigation  of  the  paving  practice  in  London, 
England,  that  they  have  been  laying  their  blocks  with  a  bituminous 
filler  in  the  Joints  upon  a  smooth  finished  concrete  base  without  any 
cushion  or  bituminous  coating  on  the  concrete.  These  pavements 
have  been  very  successful  and  they  have  not  experienced  the  above 
described  troubles  with  shrinkage  of  the  blocks.  This  method  has 
also  been  tried  with  success  in  this  country  and  so  we  have  incor- 
pcft-ated  in  the  Specification  for  Street  Paving  the  "Without  Cush- 
ion" method,  which  consists  of  laying  the  blocks  directly  on  a  bare 
smooth  concrete  base,  filling  the  Joints  of  the  blocks  afterwards 
with  a  bituminous  filler. 

In  the  bituminous  paint  coat  method  of  construction,  there  have 
also  been  some  difficulties  encountered  with  floating  of  individual 
blocks  here  and  there  by  the  bituminous  filler.  This  can  be  cor- 
rected by  the  use  of  a  bitumen  of  a  higher  melting  point  and  the 
range  of  melting  point  for  coal  tar  pitch  fillers  has  been  raised  five 
degrees  in  the  proposed  specifications.  Each  individual  locality, 
however,  should  receive  special  consideration  before  deciding  upon 
this  particular  point.  Some  southern  cities  could  very  well  raise 
these  limits  and  in  the  northern  climes,  these  limits  may  be  too 
high.  Coal  tar  pitch  suitable  for  use  in  St.  Louis  might  be  en- 
tirely too  brittle  for  Minneapolis. 

One  of  the  most  important  features  in  connection  with  the  con- 
struction is  the  application  of  the  bituminous  filler  in  the  Joints  of 
the  blocks.  The  bituminous  filler  serves  several  vital  functions  all 
of  which  contribute  to  the  long  life  of  the  pavement.  It  stands  to 
reason  that  as  the  pavement  becomes  subjected  to  wear  and  tear 
and  the  blocks  expand  and  contract  for  a  period  of  years,  this 
bituminous  filler  is  bound  to  become  dissipated  and  disappear. 
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Consequently,  It  is  vitally  important  that  a  wood-block  pave- 
ment receive  the  attention  of  a  maintenance  service  consisting 
of  a  bituminous  treatment  from  time  to  time  after  it  has  been 
in  service  a  few  years.  This  treatment  should  be  given  in  the 
late  summer,  while  the  weather  is  dry  and  warm.  It  should  con- 
sist of  a  treatment  of  heavy  bituminous  road  oils  followed  by 
sharp  sand  or  stone  screenings,  which  treatment  will  cost  very 
little  but  which  will  prolong  the  life  of  the  pavement  very  ma- 
terially. 

The  Committee  recommends  that  the  Committee  for  the  com- 
ing year  give  whatever  attention  is  necessary  to  complete  the 
specifications  for  interior  floors  and  street  specifications  started 
by  this  year's  Committee,  and  furthermore  that  they  co-operate 
with  the  Joint  Committee  on  Highway  Bridge  Design  to  prepare 
a  Bridge  Specification  for  Creosoted  Wood  Bridges,  including 
the  treatment  of  the  timbers,  and  the  design  of  the  floor  struc- 
ture, paying  particular  attention  to  the  factor  of  fire  hazards. 

Any  further  speciflcations  for  car  track  paving  should  be 
done  In  collaboration  with  the  American  EIc<;tric  Railway  En- 
gineering Association. 

L.  T.   Ericson,   Chairman, 
Ellis  R.  Button, 
Smith   D.   Hicks, 
k.  j.  schmaelzle, 
L.  P.  Kimball, 
Thos.  A.  Lawton, 

Mb.  Ericson:  The  specifications  to  be  proposed  by  the  Commit- 
tee after  their  work  this  year  will  be  submitted  in  plenty  of  time 
for  every  member  to  study  them  before  we  adopt  them  for  the 
manual  next  year.  I  have  fifty  copies  each  of  tentative  interior- 
flooring  speciflcations  here  on  the  table,  and  I  hope  that  every- 
one who  Is  interested  In  this  subject  will  come  up  and  get  copies. 
The  committee  next  year  will  welcome  some  word  of  criticism 
or  some  word  of  advice  from  any  one  who  has  anything  to  sub- 
mit. The  Committee  recommends  that  the  Committee  for  the 
coming  year  do  whatever  is  necessary  to  complete  the  speciflca- 
tions for  interior  flooring  and  street  paving,  and  furthermore 
that  they  cooperate  with  the  joint  committee  on  highway  bridge 
design  to  prepare  a  bridge  speciflcation  for  creosoted  wood  in- 
cluding the  treatment  of  the  timber  and  the  design  of  the  floor 
structure,  paying  particular  attention  to  the  factor  of  fire  haz- 
ards, and  further  that  the  specification  for  car  track  paving  be 
prepared  in   collaboration  with   the   American   Electric   Railway 
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Engineering  Association.  It  might  be  well  at  this  time  to  ad- 
vise that  there  has  heen  a  Joint  committee  appointed  to  investi- 
gate wooden  highway  bridge  design,  particularly  in  reference  to 
fire  hazards.  This  Association  has  one  member  on  this  joint 
committee.  The  joint  committee  consists  of  Mr.  George  W. 
Booth,  Chief  Engineer  of  the  National  Board  of  Fire  Under- 
writers, New  York  City;  Mr.  F.  E.  Kelley,  Bureau  of  Public 
Hoards,  Washington,  D.  C;  Mr.  D.  F.  Holtman,  Construction  En- 
gineer of  the  National  Lumber  Association,  Washington;  and 
myself,  representing  this  Association.  I  think  that  probably  a 
report  will  be  called  for  later  on  as  to  the  work  that  will  be  car- 
ried on  by  this  Committee,  the  necessity  for  the  same,  and  any 
other  information  that  might  be  of  interest.     [Applause] 

Vice-President  Anoier:  Gentlemen,  you  have  heard  this  very 
interesting  report.  The  report,  as  I  understand  it,  can  be  ac- 
cepted only  as  information  for  the  reason  that  it  was  not  printed 
in  time.  A  motion  will  therefore  be  in  order  to  accept  this  as 
information. 

Mr^  Bi  ehler:  Mr.  Chairman,  I  was  greatly  interested  in  what 
Mr.  Ericson  had  to  say  about  the  maintenance  feature  of  wood 
block.  I  have  had  the  oportunity  In  the  last  five  years  to  give 
that  question  some  study  and  have  seen  it  tried  out,  and  have 
had  an  opportunity  to  study  the  result  where  it  ha3  been  tried 
out  in  a  number  of  cities.  From  the  result  of  our  experience 
we  find  that  the  oil  necessary  to  obtain  the  best  results  must  be 
one  that  is  fairly  light  so  that  it  will  penetrate  the  suiface  of 
the  block.  As  a  rule  we  find  that  there  are  two  types  of  main- 
tenance; that  is,  two  conditions  of  wood-block  surfaces  that  re- 
quire maintenance.  In  one  the  block  itself  has  dried  out,  and 
the  joints  have  closed  up  fairly  well.  In  such  conditions  the 
oil  used  in  the  treatment  must  be  fairly  light  and  must  be  ap- 
plied hot,  and  an  interval  of  about  twenty-four  hours  must 
elapse  between  the  application  and  the  covering  of  sand  to  per- 
mit it  to  penetrate  into  the  surface  of  the  block.  There  is  an- 
other condition  in  old  block  pavements  where  the  joints  have 
opened  up.  If  you  will  observe  an  old  wood-block  pavement 
you  will  find,  especially  where  they  used  sand  filler  in  the  old 
days,  that  the  joints  have  opened  up  as  much  as  a  half  to  three- 
quarters  of  an  inch,  and  in  a  case  of  that  kind  we  find  that  it 
is  best  to  use  an  application  of  light  oil,  hot,  followed  with  an 
application  of  a  somewhat  heavier  oil.  Then,  instead  of  cover- 
ing with  sand,  cover  with  a  fairly-coarse  chip  and  roll  it  in,  rol- 
ing  the  chip  into  the  joint,  and  forming  a  thin  mat  on  the  sur- 
face of  the  pavement.     Ordinarily  so-called  mat  coats  on  pave- 
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ments  have  not  been  successful,  and  where  the  joints  are  not 
opened  up  it  is  best  in  this  maintenance  to  have  a  light  oil  that 
will  not  form  a  mat  but  where  the  joints  are  fairly  wide  It  Is 
necessary  to  form  a  slight  mat  on  the  surface. 

Mb.  Labkin:  Mr.  Chairman,  it  is  discouraging  to  listen  to  Mr. 
Buehler  and  his  reference  to  maintenance  of  wood  block  pave- 
ments. It  is  certainly  a  shame  to  think  that  we  are  now  com- 
pelled to  adopt  real  expensive  and  definite  methods  to  doctor  up 
our  wood  block  pavements  to  make  them  last  even  five  years  in 
satisfactory  useable  condition.  In  the  first  place,  wood  block  pave- 
ment is  very  nearly  the  most  expensive  pavement  that  is  used.  It 
is  considered  by  the  layman,  at  least,  and  by  a  good  many  ex- 
perienced engineers  to  be  a  permanent  pavement,  and  it  seems  to 
me  that  this  Association  after  all  that  it  has  gone  through,  and 
considering  its  ambition  to  improve  the.  quality  of  its  pavement 
and  creosoted  materials  would  be  working  along  other  lines  than 
the  one  outlined  by  Mr.  Buehler.  It  really  seems  quite  out  of  the 
question  to  go  before  property  owners  and  city  officials  with  a 
pavement  that  is  as  expensive  as  creosoted  wood  blocks  and  at  the 
same  time  have' a  definite  program  outlined  in  this  Association 
for  the  maintenance  of  that  pavement  during  the  early  period  of 
itf  life.  I  do  not  believe  such  a  program  of  maintenance  will  ever 
be  necessary  if  the  committee  that  has  charge  of  the  wood  block 
specifications  will  consider  carefully  the  preservative  used  and 
make  it  suitable  for  the  purpose. 

Mr.  Buehler  says  he  has  been  traveling  around  the  last  five 
years  examining  pavements,  and  has  had  a  chance  to  see  that 
maintenance  is  necessary,  and  that  a  light  oil  should  be  spread 
over  these  pavements  that  will  penetrate  the  wood  blocks.  Why? 
Because  something  has  happened  to  those  blocks.  They  have  dried, 
and  they  have  in  some  cases  contracted,  left  voids  in  and  between 
the  blocks.  There  is  no  doubt  from  his  own  statement  that  there 
are  voids  in  the  timber  itself,  because  he  figures  that  those  voids 
ought  to  be  filled  with  an  oil,  and  that  a  mat  coat  is  not  sufficient. 
I  thoroughly  agree  that  there  are  voids  in  some  of  these  pave- 
ments, the  preservative  in  a  period  of  anywhere  from  three  to  five 
years  has  evaporated  out  of  these  pavements.  The  pavements  that 
we  are  most  familiar  with  have  been  manufactured  in  most  cases 
from  a  mixture  of  tar  and  oil,  the  tar  being  for  the  most  part  on 
the  outside  portions  of  the  treated  block,  and  the  lighter  oil  the 
more  volatile  oil,  having  penetrated,  will  later  volatilize,  and  push 
the  heavier  inert  matter  out  when  the  pavement  gets  heated  through 
and  through  during  summer  temperatures.  We  have  watched  it 
happen  year  after  year.    We  have  seen  this  material  scraped  off 
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the  streets  time  after  time  and  hauled  away.  We  have  watched 
during  the  first  five  years  life  of  the  pavement  and  we  have  seen 
that  it  has  been  fairly  successful,  no  difficulty  outside  of  the  ex- 
pense and  the  nuisance  of  the  exuding  preservative.  What  happens 
next?  Almost  Invariably  on  a  pavement  of  that  kind  the  blocks 
get  dry.  You  can't  take  the  preservative  out  of  the  blocks  without 
leaving  voids,  and  they  have  a  dry,  light-colored  appearance.  They 
absorb  moisture,  and  they  do  buckle  up,  and  give  trouble. 

Now  there  are  plenty  of  arguments  to  the  effect  -that  the  sand 
cushion  is  responsible  entirely  for  that  difficulty.  It  is  true  that 
the  elimination  of  the  sand  cushion  from  the  construction  of  these 
pavements  does  help  tremendously.  It  Is  a  logical  improvement,  a 
real  improvement  in  the  specification,  but  nevertheless  when  you 
see  what  happens  to  the  surface  of  these  pavements,  and  what  is 
necessary  to  put  them  in  shape  again,  namely,  to  fill  up  the  voids 
that  have  been  left  through  the  loss  of  the  preservative,  it  looks  as 
though  something  is  wrong  with  the  preservative  itself.  It  looks  as 
though  the  preservative  was  too  volatile,  was  of  a  wrong  character, 
and  should  have  the  attention  of  the  committee. 

This  experience  that  Mr.  Buehler  refers  to  is  almost  positive  proof 
of  what  we  have  seen  all  over  the  country;  that  we  are  using  a  ma- 
terial for  the  treatment  of  paving  blocks  that  is  not  permanent; 
that  we  should  figure  on  a  more  permanent  preservative,  one  that 
wiien  it  goes  in  will  absolutely  stay  in  under  any  and  all  conditions 
of  weather,  temperatures,  and  so  forth.  I  believe  that  that  Is  a 
thought  that  the  committee  should  keep  in  mind  for  future  investi- 
gation. 

Mr.  Bubhleb:  Mr.  President,  I  would  like  to  correct  an  impres- 
sion that  Mr.  Larkin  has  evidently  gotten  from  my  statement.  The 
pavements  that  have  needed  maintenance  have  not  been  the  pave- 
ments that  have  been  treated  by  the  standard  oi!s  and  standard 
methods  of  the  Wood-Preservers*  Association.  They  have  been  the 
pavements  that  have  been,  as  a  rule,  treated  prior  to  the  adoption 
of  standard  methods  t)y  this  Association,  and  standard  preservative 
specifications.  I  do  not  believe  it  is  necessary  for  me  to  remind 
any  of  the  older  members  that  I  am  about  as  enthusiastic  an  ad- 
vocate of  wood-block  pavement  as  this  Association  has.  I  can't  help 
but  realize,  though,  that  we  are  facing  a  condition  and  not  a  theory. 
The  wood-block  pavement  is  rapidly  becoming  a  pavement  of  his- 
tory rather  than  a  pavement  that  Is  being  used  at  the  present  time. 
If  you  will  compare  the  yardage  of  wood  block  laid  In  the  last  year 
or  two,  leaving  out  the  interior  wood  block  which  has  been  rapidly 
Increasing  in  use,  it  will  be  found  that  the  use  of  wood  block  for 
street  paving  is  decreasing  every  year.  There  are  probably  two 
good  reasons  for  this.    One  reason  is  there  has  not  been  a  real 


Digitized  by  VjOOQIC 


American  Wood- Preservers'  Assocution     129 

concerted  effort  on  the  part  of  wood-block  manufacturers  to  put 
their  pavement  before  the  public  in  the  way  it  should  be  put  be- 
fore the  public.  There  is  probably  another  reason,  and  that  is, 
these  older  pavements  are  bad  advertisements  for  wood  block.  If 
these  older  pavements  are  maintained  (and  they  can  be  maintained 
at  a  very  low  cost),  and  put  into  condition  so  that  they  will  not 
be  an  eye-sore  to  the  public  it  will  be  far  easier  to  promote  again 
the  use  of  wood-block  pavements. 

In  the  early  days  when  we  first  attempted  to  sell  wood-block 
pavements  we  had  the  old  cedar  block  to  combat.  Every  one 
thought  of  the  old  cedar  block.  Today  they  do  not  point  to  the 
cedar  block,  but  they  point  to  these  sand  filled  pavements  and  the 
earlier  pavements  treated  with  ten  or  twelve  pounds  per  cubic 
foot,  laid  with  sand  filler  and  sand  cushions. 

As  I  say,  we  are  facing  a  condition  and  not  a  theory,  and  I  firmly 
belflBve  that  we  can  again  put  wood  block  on  the  map,  especially  in 
the  South.  In  towns  through  Texas,  Florida,  and  that  southern 
fringe  of  states,  with  the  possible  exception  of  New  Orleans,  it  is 
very  difficult  to  interest  any  one  in  wood-block  pavement.  If  any 
one  would  go  to  Texas  today  and  attempt  to  promote  wood-block 
pavements  in  any  of  the  cities  they  would  probably  be  run  out  of 
town,  due  to  the  condition  of  the  wood-block  pavements  there. 
There  is  no  use  fooling  ourselves  on  that  We  can  lay  wood-block 
pavements  under  our  present  speciikations,  the  modern  way  of 
laying  it,  that  will  not  result  in  the  trouble  they  have  had  in 
Texas,  but  we  first  must  put  the  wood-block  pavement  in  Texas  in 
a  condition  so  that  people  will  again  want  that  pavement,  and  it  can 
be  done  at  a  very  low  maintenance  cost 

BfB.  Manlet:  Mr.  Chairman,  I  want  to  add  a  word  in  support 
Of  Mr.  Buehler's  position.  The  condition  exists  because,  like 
everything  else,  wood  block  was  a  gradual  growth.  Those  who 
were  engaged  in  the  industry  learned  only  by  experience  and 'mis- 
takes, and  it  would  be  far  better  that  the  eye-sores  which  exist 
throughout  the  country  should  be  converted  into  smooth  pave- 
ments by  the  use  of  top  dressing,  than  that  they  should  continue 
to  exist  as  detriments  to  the  industry.  That  condition  is  not  con- 
fined to  any  one  part  of  the  country.  It  is  possibly  worse  in  Texas 
than  any  other  place.  The  conditions  are  particularly  bad  in  Texas. 
The  extremes  of  heat  and  the  extremes  of  rainfall  render  the  con- 
ditions extremely  bad  for  sand-cushioned  and  sand-filled  pavements. 
New  Orleans,  mentioned  by  Mr.  Buehler,  happens  to  have  a  differ- 
ent climate.  There  is  always  moisture  enough  there  so  that  this 
terrible  drying  out  of  blocks  does  not  result.  One  of  the  worst 
cases  in  the  South  is  Mobile.  Mobile  has  more  wood  blocks  per 
capita  than  any  other  place  in  the  United  States.    None  of  it  has 

9— A.  w.  P.  A 


Digitized  by  VjOOQIC 


130  Eighteenth  Annual  Meeting 

been  laid  in  the  last  few  years,  but  there  is  none  of  the  wood 
block  in  Mobile  but  what  could  be  converted  into  usable  roadways, 
and  the  question  of  the  preservation  of  wood  is  not  to  be  considered 
at  all,  because  with  an  occasional  exception  where  the  wood  may 
possibly  have  had  some  decay,  the  blocks  are  sound,  but  they  are 
wonderful  to  look  at  after  the  rain!     [Laughter.] 

Vrc&PREfiiDENT  Anoieb:  Gentlemen,  our  time  is  getting  short, 
and  we  will  have  to  limit  the  discussion. 

Mb.  Larkin:  Mr.  President,  this  is  an  Important  part  of  the  de- 
liberations of  this  Association,  and  I  think  the  necessary  time 
should  be  allowed  for  the  discussion  of  it.  The  only  reason  that 
I  got  into  this  discussion  this  morning  and  the  only  reason  that  I 
think  that  time  ought  to  be  given  to  it  is  for  exactly  the  reason 
that  Mr.  Buehler  has  outlined,  and  that  is  that  we  are  not  getting 
any  wood  block  business  in  this  country  to  speak  of  or  as  com- 
pared to  the  work  that  we  have  had  in  the  past  years.  It  is  get- 
ting less  every  year.  Now  why?  Is  that  a  healthy  condition,  and 
sfiould  it  be  discussed  in  this  meeting  or  not?  It  looks  to  me  as 
though  it  is  very  proper  to  give  whatever  time  is  necessary  to  the 
discussion  of  the  situation,  if  there  is  any  capacity  in  this  As- 
sociation to  remedy  the  difficulties — I  don't  know  whether  there 
is  or  not.  We  all  know  that  we  are  getting  less  and  less  of  tfiis 
business,  and  that  wood  blocks,  as  a  general  proposition,  have  a 
"black  eye,"  in  this  country.  It  is  getting  harder  to  sell  them  all 
the  time.  We  have  had  a  lot  of  fine  business  in  wood  block  pave- 
ment It  is  a  large  proportion  of  the  business  that  the  members 
of  this  Association  do.  Mr.  Mauley's  remarks  only  further  verify 
the  points  that  I  made  first,  when  he  says  the  blocks  dry  out  down 
in  the  South.  They  do  dry  out.  I  agree  with  him  that  the  sore 
spots  should  be  fixed,  but  what  are  you  going  to  do  with  pavementd 
that  have  been  laid  under  the  specifications  now  in  force  and  in 
the  last  five  or  ten  years,  where  they  have  blown  up  and  given 
trouble  just  as  I  outlined  before,  and  in  some  cases  where  the  sand 
cushion  has  not  been  disturbed?  That  has  happened  in  Minneapo- 
lis and  St.  Paul  In  three  to  five  year  pavements.  It  is  getting  to 
the  point  where  under  the  preseut  specification  a  manufacturer  feels 
that  he  is  just  building  up  a  bunch  of  trouble  for  himself  In  the 
future  by  manufacturing  under  such  a  specification,  and  it  seems 
to  me  that  the  thing  to  do  Is  at  least  to  consider  the  possibility  of 
eliminating  entirely  any  drying  out  of  these  blocks. 

Mr.  Buehler  has  referred  to  the  increase  in  the  use  of  wood  blocks 
for  interior  purposes.  I  do  not  know  that  he  will  agree  with  me 
in  this,  but  I  believe  that  for  the  most  part  those  blocks  are  being 
treated  with  pure  oil  and  with  less  volatile  oil  than  has  been  used 
for   street   paving.    Some    of    our   architects    and    engineers   have 
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given  this  matter  careful  study  and  they  are  getting  to  the  point 
where  they  are  trying  to  eliminate  in  their  interior  floors  the  difll- 
culties  that  have  been  experienced  on  street  pavements. 

Now,  just  take  under  consideration  for  a  minute  the  possibilities 
at  least  of  using  a  preservative  that  is  absolutely  not  volatile,  that 
is  pure  oil,  that  will  not  volatilize  in  ordinary  temperatures  tem- 
peratures that  a  pavement  is  subjected  to,  and  does  it  seem  reason- 
able that  if  you  All  up  pavements  with  that  kind  of  an  oil  that  you 
get  a  pavement  that  will  dry  out?  You  can  subject  a  pavement 
treated  with  that  kind  of  an  oil  to  the  most  rigid  and  severe  tests 
and  you  will  not  get  any  change  in  the  oil  or  the  blocks,  no  fur- 
ther expansion,  no  contraction.  It  seems  to  me  it  is  a  point  very 
worthy  of  consideration  by  the  committee. 

Mb.  Ebicson:  The  committee  has  studied  this  matter  from  the 
service  standpoint  and  they  have  agreed  that  the  methods  of  treat- 
ment recommended  have  not  been  at  fault.  The  methods  of  treat- 
ment which  were  incorporated  in  the  specifications  two  or  three 
years  ago  are  not  at  fault.  The  matter  of  the  oil  was  considered 
very  carefully  by  a  joint  committee  of  national  societies,  and  we 
can't  find  that  the  fault  in  the  pavements  that  are  being  laid  today 
is  with  the  oil  when  that  oil  has  been  used.  We  find  very  little  if 
any  trouble  with  bleeding,  which  Mr.  Larkin  has  described  when 
this  treatment  and  these  oils  are  used.  We  do  believe,  however, 
that  there  is  large  room  for  improvements  in  the  fillers  which  may 
be  used  in  these  pavements.  We  would  like  improvement  in  these 
fillers,  and  I  think  it  can  be  accomplished.  It  has  been  well  ob- 
served that  no  matter  what  treatment  is  used,  or  what  oil  is  used, 
these  blocks  will  expand  and  contract  and  they  are  never  constant 
in  volume. 

The  recommendation  in  regard  to  maintenance  was  made  general 
but  perhaps  there  should  have  been  a  provision  that  this  mainte- 
nance service  should  be  given  only  when  it  is  necessary.  In  a 
great  many  cases  there  has  never  been  any  attention  given  to  the 
maintenance.  Pavements  have  been  destroyed  which  I  think,  with 
a  little  attention,  would  have  given  five  or  six  years  more  service, 
and  if  a  small  maintenance  charge  will  prolong  the  life  of  a  pave- 
ment five  or  six  years  or  any  appreciable  length  of  time,  certainly 
it  is  worth  while  giving  this  treatment  to  the  pavement.  We  be- 
lieve that  with  the  improvements  in  the  specification  which  have 
been  suggested  these  failures  will  be  eliminated.  We  practically 
eliminated  expansion  and  buckling  when  we  adopted  the  pitch 
paint  coat  construction.  We  encountered  this  unexpected  diffi- 
culty of  shrinkage  in  some  cases,  but  we  think  that  by  following 
the  recommendations  of  the  specification  proposed  this  year  we 
ean  eliminate  both  the  shrinkage  and  the  buckling.    Of  course  we 
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may  still  be  wrong.  We  have  made  mistakes  before,  and  we  are 
all  human,  but  I  do  not  think  that  this  committee  is  the  committee 
to  handle  the  matter  of  oils  or  preservatives.  I  think  that  is  In 
the  province  of  the  Preservatives  Committee.  The  present  Com- 
mittee, I  believe,  is  all  agreed  on  accepting  the  specifications  for  the 
preservatives  which  were  adopted  by  these  joint  associations. 

Mr.  Larkin  :  Mr.  President,  the  Chairman  of  the  Committee  may 
not  be  able  to  find  in  the  scope  of  their  investigations  the  difflcalties 
that  must  be  eliminated  to  make  the  pavements  a  success.  They 
are  coasting  along  on  the  preservatives  that  have  been  handed  to 
them  by  the  Preservatives  Committee.  There  is  no  chance  of  get- 
ting any  consideration  of  the  Preservative  matter  until  this  com- 
mittee can  in  its  deliberations  and  in  its  investigations  find  that  it 
would  be  logical  for  them  to  suggest  that  perhaps  they  cannot 
eliminate  all  of  these  troubles  by  adjustments  of  cushions  and 
methods  of  laying.  I  know  that  that  is  the  scope  of  the  committee, 
but  it  is  quite  possible  that  when  they  get  to  examining  blocks, 
and  find  that  the  blocks  themselves  do  contract  or  do  expand,  and 
that  they  do  dry  out,  as  Mr.  Manley  says,  and  that  they  do  buckle 
and  give  trouble,  that  perhaps  it  would  be  logical  for  them  to  con- 
sider going  back  to  the  Preservatives  Committee  and  possibly  rec- 
ommending that  perhaps  a  test  pavement  or  some  question  be  raised 
with  reference  to  the  specifications.  Mr.  lErickson  says  that  we  are 
all  human  and  that  there  is  a  possibility  of  mistake  having  been 
made.  It  is  true  that  if  we  are  going  to  progress  as  we  should  we 
must  improve  the  materials  entering  into  the  construction  of  the 
creosoted  materials.  We  can't  take  a  specification  adopted  five  or 
six  years  ago,  and  say  that  that  is  the  specification  and  that  we 
cannot  make  any  further  improvement  in  it. 

Vice-President  Anoier:  Is  there  any  further  discussion  on  this 
report? 

Mr.  Card:  Mr.  Chairman,  I  would  like  to  say  a  word.  I  think 
the  Committee  is  on  the  right  track.  There  is  a  test  pavement  here 
in  Chicago  that  has  been  down  now  for  eight  or  nine  years  that 
was  laid  on  smooth  concrete  with  a  paint  coat  for  a  cushion  that 
is  absolutely  as  good  today  as  it  was  the  day  it  was  put  down. 
Every  street  in  this  town  that  we  have  had  any  trouble  with, 
especially  street-car  streets,  is  due  to  the  sand  cushion  under  the 
blocks.  I  have  yet  to  see  a  decayed  block  come  out  of  any  street 
that  has  been  repaired  or  torn  up.  Tou  won't  find  them  if  you 
travel  from  one  end  of  town  to  the  other,  but  you  will  find  where 
grout  was  supposed  to  go  in  under  these  blocks  as  a  cushion,  noth- 
ing but  sand,  and  the  continual  vibration  has  worked  it  out,  and 
the  water  has  gotten  under  and  moved  the  blocks.  There  is  your 
whole  trouble,  I  think. 
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ViCE-PREsiDEXT  Angier:  If  there  are  no  further  remarks  a  mo- 
tion will  be  in  order  to  accept  this  report  as  information. 

Me.  Manley:     I  move  it  be  accepted  as  information. 

Mr.  Steinhayeb:     I  second  the  motion. 

Vice-Prehident  Anoier:  It  is  moved  and  seconded  that  this  re- 
ported be  accepted  as  information.  Are  you  ready  for  the  ques- 
tion? All  in  favor  will  signify  it  by  saying  "aye;"  contrary,  the 
same  sign.    The  motion  is  carried,  and  the  Committee  is  excused. 

The  next  on  the  program  is  a  paper  by  Mr.  Hendircks  on  "The 
Economics  of  Cross-Tie  Renewals." 

Mr.  Hendricks:  Mr.  Chairman,  in  order  to  save  the  time,  of  the 
convention  I  suggest  that  we  dispense  with  the  reading  of  this 
report,  as  the  Association  will  gain  nothing  by  such  presentation, 
and  that  we  pass  directly  to  the  discussion.  I  think  that  will  be 
more  interesting,  anyway. 


THE  ECONOMICS  OF  CROSS  TIE  RENEWALS. 
V.  K.  Hendricks. 

In  view  of  the  numerous  publications  which  have  appeared 
on  this  subject  heretofore,  it  may  seem  that  an  apology  should 
be  offered  in  connection  with  any  further  discussion.  However, 
there  is  considerable  misunderstanding  of  the  subject  and  a 
lack  of  uniformity  in  the  methods  of  figuring  economies.  This 
discussion  is  presented  in  the  hope  that  it  may  aid  in  bringing 
about  a  clear  understanding  of  the  question  and  in  securing 
uniformity  in  the  methods  used.  No  claim  is  made  to  origin- 
ality in  this  paper,  and  it  is  merely  presented  as  a  supplement 
to  what  has  been  published  previously. 

In  general  there  are  three  methods  advocated  for  calculating 
cross  tie  economies,  which  are,  in  the  order  of  their  simplicity: 

a.  Without  consideration  of  interest. 

b.  By  the  use  of  simple  interest. 

c.  By  the  use  of  compound  interest. 

In  order  to  adopt  the  simplest  method  consistent  with  reason- 
ably accurate  results,  we  should  determine  the  difference  in  re- 
sults by  these  three  methods,  which  methods  are  represented 
respectively  by  the  following  formulas: 

C 

a.  A  =  — 

n 

C 

b.  A  = h  CR 

n 
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(1  +  R)"  R 
«.    A  =  C 

(1  +  R)M 

In  each  formula:     A=Annual  cost  per  tie. 

C=First  cost  of  tie  in  place. 
R=In  teres t  rate. 
N=Life  of  tie  in  years. 

In  the  paper  on  "A  Method  for  Finding  the  Annual  Charge 
for  Ties,**  presented  before  this  Association  in  January,  1915, 
by  Messrs.  Harrington  Emerson  and  T.  T.  Bower,  an  allowance 
is  made  for  a  tax  rate  (assumed  at  1  per  cent  per  annum)  on 
the  value  of  the  tie,  but  there  is  no  uniformity  as  to  the  method 
of  taxation  in  the  difterent  states,  and  it  is  probable  the  kind 
of  tie  used  would  frequently,  if  not  generally,  have  no  effect 
on  the  taxes  assessed.  For  this  reason  the  tax  rate  has  been 
eliminated  from  their  formula  as  given  above  under  &,  and  it 
is  not  included  in  either  of  the  other  two  formulas.  Formula  c 
IS  the  formula  adopted  by  the  American  Railway  Engineering 
Association  (see  1915  Manual,  p.  64)  in  which  the  annual  charge 
equals  the  sum  of  (1)  simple  Interest  on  the  cost  of  original 
installation  and  (2)  the  amount,  which,  at  annual  compound 
interest,  will  provide  for  renewal  at  the  end  of  the  life  of  the 
tie,  without  allowance  for  any  scrap  value  of  the  old  ties.  In 
the  case  of  steel  ties  a  scrap  value  should  be  provided  for,  but 
there  is  generally  no  salvage  recovered  from  wood  ties. 

This  formula  provides  for  the  annual  charge  to  be  made  at 
the  end  of  each  year.  In  order  to  provide  for  the  payments  to 
be  made  at  the  beginning  of  each  year,  the  formula  would  be: 

(1  +  R)»  R 
A  =  C 


[a+R)"-i](i+R) 

This  is  merely  dividing  the  result  by  the  A.  R.  E.  A.  method 
by  one  plus  tKe  interest  rate,  and  since  either  formula  gives 
correct  relative  results  and  the  A.  R.  E.  A.  formula  is  simpler, 
its  use  is  recommended. 

There  can  be  no  question  but  that  the  method  c  of  calculating 
the  relative  economy  of  various  ties,  using  compound  interest, 
is  the  correct  method,  but  the  other  methods  have  their  advo- 
cates, and  the  claim  is  sometimes  made  that  a  simpler  method 
will  give  reasonably  reliable  results. 

This  compound  Interest  formula  (method  c)  was  published 
by  Mr.  B.  E.  Fernow,  Chief  of  the  Forestry  Division,  U.  S.  De- 
partment of  Agriculture,  in  Forestry  Division  Bulletin  Nov.  4, 
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1890,  and  the  following  quotation  from  that  bulletin  (p.  34)  is 
of  interest: 

"We  may  dismiss  at  once  as  improper  in  a  community 
with  well  established  financial  systems,  any  calculation 
which  does  not  apply  compound  interest.  There  can  be  a 
dispute  only  as  to  the  rate  of  interest,  which  in  discounting 
long-standing  investn^ents  is  usually  taken  at  less  than  the 
current  rate  of  interest.  But,  while  the  choice  of  the  rate 
is  of  importance,  when  the  actual  amount  of  saving  is  to 
be  calculated,  if  the  existence  only  of  a  saving — no  matter 
of  what  amount — is  to  be  established,  this  choice  of  rate 
of  interest  becomes  irrelevant,  as  long  as  we  use  the  same 
rate  in  all  cases  which  we  compare.  And,  especially  in  the 
case  of  two  tie  systems,  the  saving  which  the  one  of  longer 
duration  brings,  by  virtue  of  greater  safety  and  perman- 
ence of  roadbed,  is  incalculable,  eo  that  to  establish  its 
superiority  financially  we  need  to  prove  only  that  it  is  not 
more  expensive/* 

Based  on  the  three  methods  given  above,  the  following  tabu- 
lation shows  results  for  certain  ties  having  a  life  of  6,  12,  and 
18  years,  and  at  certain  assumed  total  costs  in  track: 


Annual  Cost  per  Tie 

Total 
coat 

Average 
life 

Case  No. 

Mo 

Simple 

Oompoond 

in  track 

oltlea 

interest 

interest 

Interest 

years 

cents 

cents 

cents 

a 

h  6% 

c  6% 

I 

fl.20 

6 

20.0 

27.2 

24.404 

2 

2.40 

12 

20.0 

34.4 

28.7 

3 

8.60 

18 

20.0 

41.0 

88.3 

4 

1.90 

12 

18.8 

27.2 

22.7 

5 

2.36 

18 

18.1 

27.2 

21.8 

« 

2.W6 

12 

17.05 

29.81 

24.401 

7 

2.64  Vi 

18 

14.07 

30.62 

24.401 

These  costs  in  track  have  been  established  so  that  cases  1,  2, 
and  3  show  the  same  annual  cost  without  considering  interest 
(method  a);  cases  1,  4,  and  5  show  the  same  annual  cost  using 
simple  interest  (method  b);  and  cases  1,  6,  and  7  show  the 
same  annual  cost  using  compound  interest  (method  c). 

It  will  be  noted,  not  only  that  the  annual  cost  varies  mate- 
rially by  the  three  methods,  but  also  that  in  cases  1,  6,  and  7, 
where  there  is  no  difference  in  economy  according  to  the  com- 
pound interest  method  c,  method  a  (no  interest)  shows  the 
higher-cost  ties  progressively  more  economical,  while  method  b 
(simple  Interest)  shows  them  progressively  less  economical. 
Such  a  result  would  be  wholly  misleading,  and  it  is  therefore 
evident  that  an  Incorrect  method   cannot  be  substituted  for  a 
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correct  one  in  the  interest  of  simplicity,  without  risk  of  failure 
in  some  cases,  to  adopt  the  tie  which  is  really  most  economical. 

Seeing  a  problem  clearly  in  all  its  details  is  a  very  great  aid 
in  its  solution,  and  it  may  help  towards  a  clear  understanding 
if  we  follow  out  the  results  of  these  seven  cases  in  actual  prac- 
tice, based  on  the  assumption  that  each  individual  tie  lasts 
exactly  the  average  life  assumed  in*  each  case. 

Suppose  a  road  has  a  total  of  1,800,000  ties  In  track,  each 
one  of  which  lasts  Just  six  years,  and  that  exactly  one  sixth 
of  them  or  300,000  ties,  require  renewal  every  year.  The  an- 
nual expenditures  would  then  be  as  follows. 


YR.   CASB  1    CASE  Z         CASE  3    CASE  4    CASE  5    CASE  6    CASE  7 
Ti««  oott  Ties  cost  Ties  cost  Tloe  cost  Tloe  coat  Ties  cost  Ties  cost 
11.20     42.40     $3.60     11.90     t2.36     |2.0U    32.64 
last  6    Isst  12   last  18   last  12   last  18   last  12   last  18 
years     years     years     years     years     years     years 


1 

2 

Z 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

36 


1360,000 
960,000 
360,000 
360,000 
360,000 
360,000 
360.000 
360.000 
360,000 
360.000 
360,000 
360,000 
360,000 
360,000 
360,000 
360.000 
360.000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 
360,000 


$720,000  $1,080,000  $670,000  $708,000  $613,800 

720,000  1,080,000  670,000  708,000  613.800 

720,000  1,080,000  570,000  708,000  613,800 

720.000  1,080,000  570,000  708,000  613,800 

720,000  1,080,000  570,000  708.000  613,800 

720,000  1,080,000  570.000  708.000  613,800 


$792,750 
792,760 
792,750 
792,750 
792.750 
792,760 


720.000 
720.000 
720.000 
720,000 
720.000 
720.000 


720,000 
720,000 
720,000 
720,000 
720,000 
720,000 


1.080,000 
1,080,000 
1,080,000 
1.080.000 
1.080,000 
1.080,000 


670.000 
670.000 
570,000 
570.000 
570,000 
570,000 


670,000 
570.000 
570,000 
570,000 
570,000 
570,000 


708.000 
708,000 
708.000 
708.000 
708,000 
706,000 


613,800 
613,800 
613,800 
613,800 
613,800 
613,800 


613,800 
613,800 
613,800 
613,800 
613.800 
613,800 


792, 
792, 
792, 
792, 
792, 
792, 


760 
750 
760 
750 
760 
750 


This  tabulation  covers  a  period  of  36  years,  as  that  is  the 
least  number  of  years  that  will  complete  a  full  cycle,  and  bring 
all  seven  cases  back  to  the  point  where  there  will  again  be  just 
300,000  ties  per  year  to  be  renewed  for  six  consecutive  years, 
as  was  the  case  at  the  beginning  of  the  cycle. 
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If  we  figure  the  "present  worth"  In  each  case,  that  is.  the 
amount  of  money  which,  set  aside  at  the  beginning  of  the  period 
and  placed  at  annual  compound  interest  (figured  at  6  per  cent 
in  this  discussion),  would  furnish,  at  the  beginning  of  each 
year,  the  amount  required  to  take  care  of  the  renewals  for  that 
year  as  shown  in  the  preceding  tabulation  for  the  entire  36  year 
period,  and  compare  these  amounts  with  the  uniform  equiva- 
lent annual  charges  derived  by  multiplying  the  annual  charges 
per  tie  (as  previously  tabulated)  by  the  total  number  of  ties 
in  track   (1,800,000),  the  results  are  as  follows: 


Case  No. 

Anoaal  Oharge  for  the 
].800.000TI«eiiilYaekby 

PrventworUi 
of  actual  coat 
of  renewals  for 
a  86  year  period 

Method  a 

Method  b  ' 

Method  c 

1 
2 
3 

$300,000 
860,000 
960,000 

9489.600 
619.200 
748,800 

1489.272 
516.000 
609,400 

16.579,280 
6,544,604 
7,600,785 

1 
4 
5 

800.000 
284,400 
28S.800 

489,000 
488.600 
48B.600 

489,272 
406,000 
892,400 

6.579.280 
5,181,145 
4.082,786 

1 
6 

7 

800.000 
806,900 
264.060 

489.000 
628.120 
549.800 

489,272 
489.272 
439,272 

5.579.280 
5,679.274 
5.579,187 

It  will  be  noted  that  the  relative  economy  as  determined  by 
the  annual  charge  method  c  agrees  in  each  case  with  the  rela- 
tive economy  shown  by  the  '^present  worth"  column.  This 
comparison  is  not  given  as  a  proof  that  the  compound  interest 
method  is  correct,  for,  as  a  matter  of  fact  one  method  of  deriv- 
ing the  formula  for  the  compound  interest  method  c  for  figur- 
ing annual  charges,  is  by  placing  the  present  worth  of  the  tie 
renewal  charges  equal  to  the  present  worth  of  the  annual 
charges,  and  solving  for  the  annual  charge.  It  is  a  self-evident 
fact,  however,  that: 

(1)  Cases  1,  2,  and  3  cannot  have  the  same  relative  economy 
as  is  shown  by  method  a,  when  it  is  possible  to  finance  case  1  for 
a  36-year  period  for  $5,579,280,  while  it  requires  $7,600,785  to 
finance  case  3  for  the  same  length  of  time; 

(2)  Cases  1.  4  and  5  cannot  have  the  same  relative  economy 
as  is  shown  by  method  h.  when  case  5  can  be  financed  for 
$4,982,736,  as  compared  with  $5,579,280  for  case  1;  and 

(3)  Cases  1,  6,  and  7,  respectively,  cannot  be  progressively 
more  economical  as  shown  by  method  a,  or  progressively  less 
economical  as  shown  by  method  &,  but  all  three  cases  must  be  of 
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the  same  economy,  as  shown  by  method  c,  since  it  requires  the 
same  total  expenditure  to  finance  each  case  for  a  36-year  period. 

There  can  be  no  question  as  to  the  possibility  of  compound- 
ing interest,  and  unless  every  dollar  is  in  effect  worked  at  com- 
pound interest  it  is  not  doing  its  full  duty;  likewise,  any  for- 
mula for  annual  charges  which  does  not  apply  compound  in- 
terest is  wrong  financially,  no  matter  whether  it  is  in  connec- 
tion with  maintenance  or  with  construction.  This  may  be  bet- 
ter illustrated  by  the  following: 

Suppose  a  man  is  considering  the  relative  economy  (from  a 
financial  standpoint  only,  of  two  suits  (which  is  purely  a  main- 
tenance problem),  one  of  which  costs  $30.00  and  will  last  one 
year,  and  the  other  costing  $90.00  and  lasting  three  years.  In 
both  cases,  if  no  allowance  is  made  for  interest,  the  cost  would 
amount  to  $30.00  per  year,  and  one  would  be  as  economical 
as  the  other.  By  the  simple  interest  method  the  cost  would 
be  (using  6  per  cent  interest)  $31.80  per  year  for  the  cheaper 
and  $35.40  for  the  more  expensive  suit.  By  the  compound  in- 
terest method  the  annual  charges  would  be  $31.80  and  $33.67, 
respectively,  or  an  average  annual  saving  of  $1.87  by  the  pur- 
chase of  the  $30.00  suit,  making  a  total  saving  of  $5.62  in  three 
years,  exclusive  of  interest,  or  $5.96  including  compound  inter- 
est, the  saving  being  available  at  the  end  of  each  year. 

In  order  to  see  how  the  two  propositions  compare  in  practice, 
let  us  set  aside  $90.00  to  finance  the  clothing  for  three  years, 
but  purchase  three  $30.00  suits  during  the  period.  If  we  ignore 
interest  on  the  purchase  price  of  each  suit,  and  apply  interest 
only  on  the  excess  cash  remaining  after  each  purchase,  the 
transactions  will  be  as  follows: 

Cash  available  now |90 .  00 

Cost  of  1st  suit    30 .00 

Amount  to  be  invested  for  one  year |60 .00 

Interest  one  year  at  6  %    3.60 

Cash  available  at  end  of  first  year $63 .60 

Cost  of  2nd  suit    30.00 

Amount  to  be  invested  for  2nd  year $33 .60 

Interest  one  year  at  6% 2 .  02 

Cash  available  at  end  of  second  year    |35 . 62 

Cost  of  3rd  suit   80 .  00 

Amount  to  be  invested  for  3rd  year $5.62 

Interest  one  year  at  6%   .84 

Cash  on  hand  at  end  of  3  years |5 .  96 

This  result  checks  with  the  saving  as  determined  by  the  com- 
pound interest  formula  for  annual  charges,  with  the  annual  sav- 
ings compounded. 
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It  is  unfortunately  true  that  the  present  accounting  rules 
of  the  Interstate  Commerce  Commission  do  not  permit  the  cap- 
italization of  the  excess  cost  of  treated  ties  over  untreated  ties, 
and  this  fact  has  no  doubt  had  its  effect  in  preventing  the  use 
of  treated  ties  to  as  great  an  extent  as  they  would  be  used  if 
the  excess  cost  could  be  capitalized,  as  it  should  be,  and  as  the 
Commission  requires  in  the  case  of  increased  weight  of  rails 
and  other  items.  A  road  will  naturally  hesitate  about  swelling 
its  maintenance  charges  for  some  six  or  eight  or  more  years  be- 
fore the  benefit  of  the  excess  expenditure  will  start  to  accrue — 
and  more  especially  so,  if  there  is  a  possibility  that  the  road 
may  receive  no  benefit  whatever  when  the  economy  does  accrue 
through  the  limit  established  by  the  Transportation  Act  of  1920 
to  the  amount  which  the  road  can  disburse  in  dividends.  This 
question  of  capitalizing  the  excess  cost  of  treated  ties  is  a  ques- 
tion of  real  importance  to  the  American  Wood  Preservers'  As- 
sociation, and  one  which  this  Association  might  well  take  up 
with  the  Interstate  Commerce  Commission  in  order  that  this 
industry  may  be  given  fair  treatment  hereafter.  However,  this 
is  a  question  of  method  of  accounting,  and,  while  the  method 
of  accounting  might  make  it  expedient  for  a  railroad  to  con- 
tinue the  use  of  a  less  economical  tie  in  some  cases,  it  would 
not  affect  the  actual  relative  economy  of  the  ties;  the  Govern- 
ment would  reap  the  benefit  of  the  installation  of  the  more  eco- 
nomical ties  instead  of  the  railroad  in  such  cases. 

Neither  this  accounting  method,  nor  the  fact  that  "interest 
charges  are  not  properly  con^sidered  an  element  of  maintenance 
costs  in  .actual  present  day  accounting,"  can  warrant  the  no-in- 
terest method  a  of  figuring  economies,  nor  do  the  reasons  given 
in  the  paper  presented  to  this  Association  in  1915  by  Messrs. 
Emerson  and  Bower,  justify  the  simple  interest  method  b  in- 
stead of  compound  interest.  This  latter  paper  states  that  the 
irregularities  in  the  life  of  ties  vitiates  any  compound  interest 
plan.  To  a  certain  extent  this  is  true,  but  when  we  compare 
one  kind  of  tie  with  another  to  find  their  relative  economy, 
both  kinds  of  ties  will  be  subject  to  approximately  the  same 
irregularities,  if  of  wood,  and  any  actual  error  due  to  this  cause 
will  be  practically  eliminated  relatively.  The  excess  cost  of  a 
more  economical  tie  over  another  tie  must  be  figured  at  com- 
pound interest  or  else  the  money  Is  not  being  made  full  use  of, 
and  if  the  excess  cost  is  compounded,  it  will  give  the  same  re- 
sult as  though  the  total  cost  of  both  ties  had  been  figured  at 
compound  interest  originally. 

In  this  discussion  the  costs  of  ties,  life  of  ties,  and  interest 
rates  have  been  assumed  arbitrarily  merely  for  the  purpose  of 
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Plates  C  and  D  show  the  annual  renewal  cost  of  ties  (annual 
charges)  without  allowance  for  any  salvage,  at  interest .  rates 
of  5  per  cent  'and  6  per  cent,  respectively  (compounded  annu- 
ally). 
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Plates  E  and  F.,  at  5  per  cent  and  6  per  cent  respectively, 
show  annual  costs  allowing  for  scrap  value  of  the  tie. 

By  the  use  of  these  diagrams  the  true  relative  economy  can 
be  determined  at  once. 
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illustration.  In  adopting  a  compound  interest  rate  the  follow- 
ing quotation  from  Mr.  B.  E.  Fernow  (who  calculated  his  table 
of  annual  charges  on  a  5  per  cent  basis)  in  Forestry  Division 
Bulletin  4,  should  be  borne  in  mind: 

"If  a  lower  rate  of  interest  is  used  in  calculating  the 
annual  charges  these,  to  be  sure,  fall  out  lower*  but  the 
amounts  of  saving  increase.  So  that  it  may  be  assumed 
that  the  table  calculated  upon  a  five  per  cent  basis  gives 
the  most  conservative,  practically  applicable  results." 

In  January,  1920,  the  Committee  on  Ties»  American  Railway 
Engineering  Association,  made  a  report  on  ''The  Relative  Mer- 
its of  Metal  versus  Wooden  Ties,"  to  the  American  Railroad 
Association.  Through  the  courtesy  of  the  American  Railway 
Engineering  Association,  plates  G,  D,  E,  and  F  from  that  report, 
are  reproduced  herewith  for  the  benefit  of  this  Association. 

The  annual  renewal  costs  determined  by  this  method  are  of 
value  only  for  determining  the  relative  economy  of  various  ties, 
which,  of  course,  is  the  only  question  this  Association  is  inter- 
ested in  primarily.  A  railroad  management,  however,  would 
require  some  estimate  forecasting  its  actual  annual  renewal  ex- 
penses, in  order  to  determine  the  feasibility  of  increasing  its 
tic  charges  and  to  make  suitable  provision  for  financing  the 
change.  A  tabulation  showing  annual  expenditures  each  year, 
such  as  is  given  in  this  discussion  is  probably  best  and  would 
give  an  approximate  idea  of  the  trend  of  future  expenses,  but 
the  irregularity  in  the  life  of  ties  makes  it  very  unreliable  for 
long  periods.  A  closer  approximation  could  be  worked  out  by 
making  use  of  the  data  given  in  the  paper  by  Mabel  B.  Thorne, 
published  in  the  1918  Proceedings  of  this  Association,  showing 
the  "Relation  between  Average  Life  of  Ties  and  Percentage  of 
Renewals."  However,  this  would  require  a  considerable  amount 
of  calculation  which  would  hardly  be  justified  by  the  results  ob- 
tained for  this  purpose. 

In  determining  the  relative  economy  of  various  kinds  of  ties, 
all  items  entering  into  the  costs  of  the  ties  in  track  should  be 
included  in  the  "First  cost  of  tie  in  place,"  as  follows: 

1.  Purchase  price  of  ties,  f.  o.  b.  cars. 

2.  Inspection    (of  ties  and  treatment)    and  handling  charges, 

including   distribution    of   ties. 

3.  Work  train  charges  or  estimated  cost  of  transporting  over 

Company  lines    (both   to  and  from  the  treating  plant 
in  the  case  of  treated  ties). 

4.  Freight  charges  over  foreign  lines,  and  switching  charges. 
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6.  Interest  on  the  cost  of  ties  during  the  period  they  are  held 
for  seasoning,  provided  this  is  not  included  in  the  pur- 
chase price. 

6.  Interest  on  investment  in   any  real   estate,  plant,   tracks, 

or  other  facilities  required  for  procuring,  seasoning, 
or  treating  the  ties,  when  not  included  in  the  pur- 
chase price,  and  also  maintenance  of  such  property. 

7.  Cost  of  adzing  and  boring  before  treatment,  and  any  sim- 

ilar expenses  not  included  in  the  cost  of  treatment. 

8.  Cost  of  treatment. 

9.  Cost  of  the  plates.     We  have  no  authentic  information  as 

to  the  life  of  tie  plates,  but  if  we  assume  the  life  the 
same  as  the  life  of  a  treated  tie,  then  for  a  tie  having 
only  half  that  life  we  should  include  only  half  the 
cost  of  tie  plates,  and  for  other  lives  in  proportion. 

10.  Cost  of  spikes.     In  comparing  wooden  ties  with  wooden 

ties,  however,  the  cost  of  spikes  will  be  the  same  and 
that  cost  could  be  omitted  without  material  error;  in 
comparing  wooden  with  metal  ties,  the  spikes  must  be 
included  to  correspond  with  the  metal  tie  fastenings. 

11.  Cost  of  placing  ties  in  track. 

The  item  of  "Supervision"  has  been  omitted  from  this  list 
intentionally,  as,  aside  from  the  direct  charges  for  inspection 
(which  are  included),  the  supervision  is  a  small  item  and  will 
bo  practically  the  same  for  all  ties  in  most  cases.  Only  such 
interest  has  been  included  in  this  list  as  might  be  considered  as 
really  a  part  of  the  cost  of  the  tie,  as  all  subsequent  interest  is 
taken  care  of  in  the  formula  for  annual  charges. 

There  may  be  special  cases  where  other  items  should  be  in- 
cluded in  the  original  cost  in  track,  or  where  some  modification 
of  the  preceding  list  will  be  necessary,  but  this  list  is  believed 
to  meet  the  requirements  in  almost  all  cases. 

There  would  be  a  scrap  value  for  tie  plates  in  all  cases  where 
they  are  used,  but  that  value  would  not  materialize  for  a  num- 
ber of  years,  and  at  that  time  the  prices  for  scrap  might  be 
materially  different  from  current  prices.  It  would  be  on  the 
side  of  conservatism  to  disregard  such  scrap  value,  and  not  use 
the  tie  plates  unless  their  use  is  Justified  without  it.  It  would, 
however,  hardly  be  proper  to  disregard  such  a  large  item  as  the 
scrap  value  on  steel  ties,  but  a  conservative  price  for  scrap 
should  be  used  for  such  ties  in  order  to  make  sure  that  the 
full  estimated  saving  will  materialize  by  their  use. 


Digitized  by  VjOOQIC 


144  Eighteenth  Annual  Meeting 

VicE}-PRE8ioieNT  Anoier*.  Do  any  of  you  gentlemen  wish  to  dis- 
cuss Mr.  Hendrick's  paper?  Mr.  Harrington  Emerson  has  sent  in 
a  written  discussion  of  this  paper  which  the  Secretary  will  read. 

The  Secretary  then  read  the  discussion  as  follows: 

]>i8CU8sion  by  Mr.  Harrington  Emerson 

Mr.  Hendricks  deserves  our  thanks  for  his  painstaking  and  ex- 
haustive discussion  of  this  subject 

The  back  bone  of  his  belief  is  that  compound  interest  should  be 
'used.  If  this  is  incorrect,  his  conclusions  are  also  incorrect.  I 
•shall,  therefore,  limit  myself  to  upsetting  what  I  consider  a  danger- 
ous fallacy. 

Mr.  Hendricks  states: 

"There  can  be  no  question  but  that  the  method  of  calculating  the 
relative  economy  of  various  ties,  using  compound  interest,  is  the 
correct  method." 

He  also  quotes  with  approval  a  compound  interest  opinion  pub- 
lished by  Mr.  B.  E.  Fernow,  Chief  of  the  Forestry  Division,  U.  S. 
Department  of  Agriculture,  published  in  1890: 

**We  may  dismiss  at  once  as  improper  in  a  community  with  well 
established  financial  systems,  any  calculation  which  does  not  apply 
compound  interest.  There  can  be  a  dispute  only  as  to  the  rate  of 
interest,  which  in  discounting  long-standing  investments  is  usually 
taken  at  less  than  the  current  rate  of  interest.*' 

My  own  belief  as  to  all  human  matters  is  that  the  constitutional 
pecularity  of  the  human  animal  in  all  ages  and  climes  is  perversity, 
the  instinct  to  choose  the  wrong  where  the  right  would  have  been 
simpler,  and  that  it  is  only  after  long  suffering  from  mistakes, 
after  many  trials  that  the  truth  is  finally  adopted.  This  has  been 
peculiarly  true  in  the  evolution  of  railroading  in  which  we  are  still 
irrevocably  suffering  from  false  premises. 

When,  therefore,  as  to  any  subject  whatever  the  preamble  is 
"There  can  be  no  question  ..."  I  immediately  begin  to  ques- 
tion and  when  in  support  of  the  "no  question  attitude,"  unsupported 
assertions  30  years  old  are  noted,  I  at  once  assume  that  the  asser- 
tion is  probably  wrong  and  that  the  antiquated  opinion  must  be 
searchingly  questioned,  all  the  probabilities  being  In  favor  of  it  also 
being  wrong. 

Let  us,  for  the  time  being,  forget  assertions  and  mathematical 
formulae  and  come  down  to  practical  facts  and  this  is  what  I  was 
forced  to  do  a  few  years  ago,  when  commissioned  to  outline  a  con- 
tract between  a  railroad  and  a  tie  contractor. 
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A  certain  railroad,  forty  years  old,  had  a  floating  debt  falling 
due  which  it  could  not  pay  out  of  income  and  which  was  too  small 
to  fund. 

A  tie  contractor  offered  to  purchase  for  cash  all  the  ties  in  the 
track,  12,000,000  at  one  dollar  each  and  to  supply,  at  market  prices, 
new  ties  of  various  sizes  and  qualities. 

Tie  supplies  and  tie  maintenances  were  thus  to  be  separated  from 
all  other  railroad  problems. 

It  was  well  understood  by  both  parties  that  although  the  ties  had 
originally  cost  about  |1.00  each,  in  the  track,  they  were  at  the  date 
of  contract  half  worn  out,  but  on  the  other  hand  they  were  operat- 
ingly  good  and  worth  while,  as  a  going  part  of  the  equipment  of 
the  railroad. 

The  terms  of  the  contract  were: 

(1)  That  if  the  contract  were  terminated  or  the  road  discon- 
tinued, the  contractor's  investment  in  the  ties  should  be  repaid  to 
him,  in  cash,  or  in  case  any  ties  were  removed  from  the  track,  he 
V'as  to  be  paid  in  case  the  purchase  price  for  each  tie  removed, 
thus  lessening  the  Railroad  debt  to  that  extent. 

(2)  That  for  the  use  of  his  ties  he  was  to  receive  a  flat  and  vari- 
able rental  per  tie,  which  we  shall  assume  to  be  10  per  cent  on  the 
going  value  of  tie  in  track.  This  made  the  annual  rental  cost  per 
tie  10.10  on  the  basis  of  dollar  ties  and  this  was  acceptable  to  both 
the  railroad  and  to  contractor  on  the  ground  that  his  expenses 
would  be: 

Current  rate  of  interest 7.0  per  cent 

Taxes  on  value  of  ties 1.5  per  cent 

Supervising  expenses  of  all  kinds 1.5  per  cent 

Total 10.0  per  cent 

The  total  rental  for  12,000,000  ties  would  therefore,  be  11,200,000, 
payable  1100,000  monthly  and  charged  monthly  to  Maintenance  of 
Ways  and  Structures. 

(3)  That  he  should  furnish  the  replacement  tie  at  current  cost, 
the  amount  to  be  added  to  the  debt  of  the  railroad  to  him. 

We  can  look  forward  to  the  average  value  of  the  ties  as  variable 
(steadily  increasing)  and  we  can  count  on  the  rental  rate  as  vari- 
able, and  we  can  expect  the  ties  to  have  a  chronically  shorter  life, 
owing  to  poorer  quality,  heavier  loads,  etc.,  etc 

ESach  one  of  these  contingencies  is  taken  care  of  by  the  cited  pro- 
visions of  the  ccmtract. 

The  average  cost  of  the  going  ties  is  being  constantly  corrected 
by  renewals,  the  rate  of  rental  is  being  constantly  readjusted  to  the 
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current  rate  of  interest  and  taxes  and  the  actual  average  life  of  ties 
is  determined  by  the  renewals. 
What  is  the  cost  to  the  railroad  of  its  tie  maintenance? 

(1)  The  rental  rate  per  average  tie,  assumed  in  this  particular 

case  at  10.10. 

(2)  The  renewal  cost,  assumed  for  simplicity  at  |1.00. 

(3)  The  number  of  renewals. 

Renewal  Costs  for  Various  Aseamptions  of  liife 

Number  ot  Ties  Involved,  12,000,000. 


Average 

Annual 

Total 

Cost  of 

Rental 

Annual 

Average 

Total  Cost 

Renewals 

Rate 

Cost 

Renewals 

Life 

of  Renewals 

Per  Tie 

Per  Tie 

Per  Tie 

12,000,000 

1   year 

$12,000,000 

$1.00 

$0.10 

$1.10 

2,400,000 

5  years 

"2,400,000 

0.20 

0.10     . 

0.30 

1,200,000 

10  years 

1.200.000 

0.10 

0.10 

0.20 

800,000 

15  years 

800.000 

0.067 

0.10 

0.167 

600.000 

20  years 

600,000 

0.05 

0.10 

0.15 

There  is  no  interest  either  compound  or  simple  in  the  statement. 
The  current  rate  of  interest,  as  well  as  taxes  and  supervising  costs 
make  up  the  variable  rented  charge. 

So  much  for  the  practical  facts.  The  tie  contractor  receives  from 
month  to  month  what  is  his  due,  the  railroad  charges  to  operation, 
monthly  the  actual  costs. 

There  has  never  been  a  case  as  far  as  I  know  where  any  railroad 
has  set  aside  year  by  year  a  depreciation  charge  and  invested  it  at 
compound  interest  to  take  care  of  an  ultimate  death  whose  term 
no  one  could  foretell.  Neither  steel  files  in  the  machine  shop,  nor 
ties,  nor  machines,  nor  rails,  nor  freight  cars,  nor  locomotives,  nor 
coaches,  nor  grades,  nor  tunnels,  nor  bridges,  nor  buildings,  nor 
terminals  last  any  predetermlnable  or  foreseeable  term  of  years. 

Neither  do  interest  rates  remain  constant.  For  the  same  railroad 
they  have  varied  between  3  per  cent  per  annum  and  7  per  cent. 

Prices  of  replacement  have  also  risen  in  a  comparatively  short 
time  as  much  as  100  per  cent.  Locomotives  used  to  cost  10.09  a 
pound  and  rose  to  more  than  |0.20.  I  have  seen  ties  rise  in  price 
from  10.18  to  11.00. 

No  sound  business,  whatever,  oan  be  done  on  the  basis  of  the 
assumptions  of  fixed  life,  fixed  price  and  constant  Interest  rate. 

The  method  advocated  by  Mr.  Hendricks  is  both  practically  and 
theoretically  unsound.  The  tie  owners  and  contractors  would  not 
stand  for  it  except  with  an  exorbitant  insurance  risk,  the  railroads 
would  never  know  what  their  costs  were. 

The  real  costs  are 

The  actual  rental  charge  in  the  current  month. 
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Th*  actual  paid  for  destroyed  ties  ia  the  current  month. 

If  anyone  wants  to  guess  ten  years  ahead  as  to  either  rental 
values  or  removal  volume,  he  is  at  liberty  to  indulge  in  the  harm- 
less pastime,  but  the  chances  are  all  against  his  guess  being  near 
the  truth.  ,     1  •l-l^l'^l-^ 

I  wish  I  could  have  been  assisted  in  this  discussion  by  Mr.  T.  T. 
Bower,  a  brilliant  Annapolis  graduate,  who  gave  his  life  for  his 
country  during  the  great  war. 

Vic£-pR£sii>ENT  Ajs^gier:  Gentlemen,  you  will  remember  Messrs. 
Emerson  and  Bower  prepared  a  paper  on  this  subject  in  1915.  It 
is  a  very  important  subject,  and  it  is  one  that  we  should  discuss 
here  a  little  while  this  morning  because  some  of  us  are  using  com- 
poimd  interest,  some  are  using  simple  interest  and  some  no  interest 
at  all.  How  are  we  going  to  show  what  the  ties  cost  in  track?  I 
think  we  should  come  to  some  conclusion  as  to  how  this  should  be 
handled.    Have  you  any  remarks  to  make  on  the  paper? 

Mr.  Hkndbicks:  While  I  appreciate  the  great  value  of  Mr.  Emer- 
son's views,  I  cannot  agree  with  him  in  his  conclusions  in  this 
case.  The  governing  point,  I  believe,  is  the  "present  worth"  of  the 
kinds  of  ties  under  investigation  (which  must  be  based  on  com- 
pound interest)  and  which  involves  the  average  life  of  ties.  It 
seems  to  me  the  deciding  feature  as  to  compound  interest  is  this:  — 
If  simple  interest  on  the  excess  cost  of  one  kind  over  another  were 
actually  paid  to  you  each  year,  so  that  you  could  have  the  use  of 
the  money  for  reinvestment,  then  simple  interest  would  be  proper. 
Since  this  interest  is  not  so  paid,  however,  it  is  necessary  that  the 
interest  on  interest  must  be  secured  from  the  original  investment, 
which  means  the  use  of  compound  interest. 

It  was  for  this  reason  that  I  said  "there  can  be  no  question,  etc.," 
for  I  realize,  as  indicated  by  Mr.  Emerson,  the  mere  fact  that  a 
method  has  been  used  before,  is,  in  itself,  no  proof  whatever  that 
it  is  sound. 

As  to  the  particular  case  mentioned  by  Mr.  Emerson,  the  con- 
tractor received  the  interest  on  his  investment  in  cash,  and  in  the 
end  his  investment  was  repaid,  so  that  he  was  protected  and  could 
reinvest  the  interest  as  he  saw  fit, — in  fact  the  payment  of  |100,000 
each  month  to  cover,  amongst  the  other  items,  the  7  per  cent  in- 
terest which  would  ordinarily  not  fall  due  till  the  end  of  the  year, 
would  permit  what  I  may  call  a  "premature"  reinvestment,  so  that 
he  could  do  better  than  compounding  annually. 

The  adjustments  for  the  contingencies  covered  by  the  cited 
provisions  of  the  contract,  do  not  change  this  situation  for,  when 
one  of  the  $1.00  ties  in  track  at  the  beginning  of  the  contract 
is  removed,  the  contractor  is  paid  the  |1.00  in  cash,  thus  re- 
ducing the  railroad  debt  to  that  extent,  and  the  cose  of  the  re- 
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placement  tie  Is  borne  by  the  contractor  but  Is  added  to  the 
railroad  debt.  The  contractor  always  sets  his  interest  in  cash 
on  the  amount  he  actually  has  invested  at  the  time. 

In  this  case  the  contractor  is  financing  the  tie  renewals  (the 
railroad  merely  paying  the  bills)  and  since  he  is,  in  effect,  com- 
pounding his  interest,  the  financing  is  being  done  in  full  har- 
mony with  the  compound  interest  formula,  notwithstanding  Mr. 
Emerson's  deductions. 

The  "annual  charge"  is  of  value  only,  in  my  opinion,  for  de- 
termining what  kind  of  a  tie  to  use,  and  when  that  is  decided 
the  railroad  would  be  able  to  estimate  its  expenditures  for  the 
coming  year,  just  the  same  as  at  present,  and  it  would  have  an 
actual  record  of  the  past  year's  expenditures,  as  at  present. 
Before  a  road  would  decide  to  install  ties  having  an  expected 
life  of  15  or  20  years,  it  should  by  all  means,  give  some  con- 
sideration as  to  what  may  develop  in  the  tie  situation  during 
such  period,  and  use  its  best  judgment  as  to  the  basis  on  which 
its  decisions  should  be  founded.  This  should  include  considera- 
tion of  variations  in  interest  rates.  In  other  words,  while  I  be- 
lieve the  relative  economy  of  ties  should  be  determined  by  a 
compound  interest  method,  good  judgment  must  be  exercised 
in  deciding  whether  future  conditions   may  warrant  the  change. 

Vice-Pbrsident  Angieb:     Is  there  any  further  discussion? 

Me.  Pebshall:  Mr.  President,  in  the  preparation  of  a  paper 
some  time  ago  for  the  Cross  Tie  Bulletin  there  were  some  fig- 
ures used  therein  in  which  no  interest  charges  were  anticipated 
in  computing  the  annual  cost  of  cross  tie  maintenance.  A  num- 
ber of  the  members  of  the  Wood-Preservers'  Association  and  of 
the  Tie  Producers  Association  took  some  exception  to  that  basis 
of  figuring.  However,  even  before  the  article  was  published 
an  investigation  has  been  made  as  to  the  actual  accounting 
practice  of  railroad  corporations  as  to  how  they  figure  their 
cross-tie  maintenance.  We  may  theoriza  all  we  please,  but  we 
go  to  our  accounting  department  to  find  out  how  much  money 
we  have  in  the  bank.  Mr.  Hendricks'  paper  is  what  we  think 
should  be  developed  from  an  entirely  technical  and  theoretical 
development  of  this  subject.  I  believe  that  on  the  basis  of  ab- 
stract theory  that  Mr.  Hendricks'  paper  is  sound  and  correct.  I 
believe  from  the  standpoint  of  actual  practice  and  the  stand- 
point of  practical  application  that  Mr.  Hendricks'  paper  has  no 
standing.  Further,  than  that,  to  illustrate  that  there  is  quite 
a  variance  of  opinion,  we  have  Mr.  Harrington  Emerson's  paper 
which  figures  simple  interest  and  taxes.  We  have  Mr.  Hendricks' 
puper  which  figures  compound  interest  and  no  taxes  and  I  have  a 
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letter  here  from  my  good  friend,  Mr.  F.  J.  Angier,  (who  always 
takes  the  liberty  of  correcting  me  because  one  time  when  I  was 
quite  young  I  used  to  be  a  draftsman  for  him)  (laughter).  Mr. 
Angler  figures,  I  believe,  simple  interest  and  no  taxes.  In  other 
words,  here  are  three  men  respected  in  the  industry  who  have 
three  different  ways  of  figuring  and  three  different  ways  of  hand- 
ling interest  charges. 

Carrying  this  problem  to  a  point  where  we  have  to  use  log- 
arithms, (and  if  you  are  talking  to  a  contractor  and  used  logarithms 
you  are  talking  entirely  over  his  head,)  to  determine  what  is  the 
annual  cost  of  ties  I  think  is  carrying  it  to  a  degree  that  the  facts 
in  the  case  do  not  warrant.  The  interest  charges  vary  from  even 
as  low  as  two  per  cent  up  to  practically  anything  else  that  they 
have  got  to  pay  for  getting  their  securities  on  tl^e  market.  Mr. 
Ehnerson  says  seven.  I  would  say  their  money  costs  the  railroads 
lots  of  times  nine  and  ten.  There  is  a  wide  variation  in  the  in- 
terest charges  allowed.  Who  is  here  that  can  say  exactly  how 
long  a  zinc  treated  tie  will  last,  who  can  say  exactly  how  long  a 
creosoted  tie  will  last,  or  who  can  say  how  long  a  white  oak  tie 
will  last  There  is  sufllcient  variation  in  the  factors  used  in  mak- 
ing up  that  formula  to  defeat  the  intent  and  application  of  any  in- 
terest charges.  I  do  not  see  any  use  in  making  a  very  complex, 
and  Intricate  matter  out  of  something  that  could  be  very  simple. 
In  other  words,  there  are  probably  three  ways  of  figuring  this 
problem,  as  shown  by  Mr.  Hendricks  and  Mr.  Emerson  and  Mr. 
Angler,  but  there  are  quite  a  number  of  others  who  very  properly 
do  not  figure  interest  charges  at  all  on  account  of  the  complexity 
of  the  situation. 

I  wish  to  present  here  this  problem  in  barest  simplicity.  Before 
writing  this  paper  we  had  addressed  this  problem  to  the  account- 
ing department  of  the  Interstate  Commerce  Commission.  I  also 
took  up  the  matter  with  the  Wabash,  Milwaukee,  Pennsylvania, 
and  a  few  other  roads.  I  have  some  of  their  answers  here,  but  I 
believe  the  Interstate  Commerce  Commission's  answer  is  probably 
to  be  taken  as  unbiased  and  uninfiuenced  by  any  particular  cor- 
poration Judgment. 

T.  J.  MOSS  TIB  COMPANY 
St.  Louis,  Mo. 

December  30,  1922. 
Mr.  Alexandrb  Wylie, 

Chief  Examiner,  Interstate  Commerce  Commission. 
18th  &  Pennsylvania  Ave.,  Washington,  D.  C. 
Dear  Sir:-— 

In  preparing  a  paper  on  Annual  Costs  of  Cross  Ties,  the  ques- 
tion of  the  principle  of  accounting  has  come  up  for  discussion,  in- 
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volying  the  propriety  of  charging,  as  an  element  of  annual  cost, 
the  interest  on  investment  and  the  taxes. 

Ia  order  that  the  question  might  he  specific,  I  am  taking  the  lib- 
erty of  herewith  attaching  a  statement  of  the  two  ways  it  has  been 
suggested  to  compute  these  annual  costs,  and  am  referring  same 
to  you  with  request  for  information  as  to  the  actual  manner  in 
which  the  annual  cost  of  cross  tie  maintenance  is  computed  in 
actual  practice. 

Would  you  please  be  advised  that  .there  is  nothing  involved  in 
this  question,  that  it  is  purely  hypothetical,  and  such  information 
as  you  would  care  to  give  would  of  course  be  used  no  further  than 
to  illustrate  the  principle  of  accounting  as  above  referred  to. 

Yours  truly, 

(Signed)    E.  E.  Peeshall, 

Vice-President, 

Problem 

Assume  that  a  railroad  is  using  cross  ties  giving  an  average  life 
of  10  years;  that  the  road  has  3,000  ties  per  mile  of  track,  and  that 
the  cost  of  each  tie  placed  in  the  track  is  $1.00.  Each  year  there 
must  be  inserted  300  new  ties  per  mile.  Which  of  the  following 
methods  would  be  followed  in  ascertaining  the  annual  charge  for 
cross  ties  per  mile  of  track? 

A — 3,000  ties  per  mile,  10  year  life,  or  300  ties  per  year 

cost  in  place  |1.00  each _ |300.00 

Annual  charge  per  mile  for  cross  ties 300.00 

B — 3,000  ties  per  mile,  10  year  life,  or  300  ties  per  year  cost 

in  place  $1.00  each 300.00 

6%  interest  on  average  investment  for  ties  of  $3,000.00 

per   mile    180.00 

1%  Taxes  on  $3,000.00   (as  above) 30.00 

$510.00 

Annual  charge  per  mile  for  cross  ties $510.00 

The  6%  and  1%  may  be  assumed  to  be  proper  rates  of  interest 
and  taxation. 

E.  E.  Pershall 

Mr.  Pershall:  That,  gentlemen,  is  a  matter  of  figuring  the 
cross  tie  maintenance  in  the  way  of  method  B  as  favored  by  Mr. 
Hendricks,  and  in  the  way  that  Mr.  Harrington  Emerson  says  is 
the  proper  way  to  figure  cross  tie  maintenance.  In  other  words, 
there  is  a  difference  between  $300  a  mile  and  $510  a  mile.  Which 
of  those  two  figures  are  correct?  There  is  quite  a  substantial  dif- 
ference. They  paid  $300  that  year  for  cross  ties  to  maintain  that 
mile  of  track.     Now  Mr.  Emerson,  Mr.  Angler  and  Mr.  Hendricks 
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say  that  the  cross  tie  maintenance  per  mile  is  somewhere  in  the 
neighborhood  of  $510  a  mile,  depending  on  how  you  apply  interest 
and  taxation.  The  Interstate  Commerce  Commission's  answer  to 
this  question  is  as  fpllows: 


INTERSTATE  COMMERCE  COMMISSION 

Bureau  of  Accounts 
Washington 

January  31,  1921. 
M^  E.  E.  Pershall, 

Vice  President,  T.  J.  Moss  Tie  Co., 
St.  Louis,  Missouri. 
Dear  Sir. — 

Receipt  is  acknowledged  of  your  letter  of  December  30th  wherein 
you  state  that  in  the  preparation  of  a  paper  on  "Annual  Cost  of 
Cross  Ties"  the  question  of  accounting  has  arisen  which  involves 
the  propriety  of  charging  as  an  element  of  the  annual  cost  of  cross 
ties,  the  interest  upon  the  amount  invested  therein  and  proportion 
of  taxes  applicable  thereto. 

The  Uniform  system  of  accounts  prescribed  by  the  Commission 
does  not  permit  nor  take  cognizance  of  interest  on  investment  as  an 
element  of  expense,  includible  in  the  computation  of  the  main- 
tenance costs  of  a  carrier.  The  return  which  a  carrier  earns  on  its 
total  investments  during  a  year  is  represented  by  the  net  results  of 
its  operations,  or  in  other  words,  is  reflected  in  the  amount  which 
represents  its  net  income  for  that  period.  The  assignment  thereof 
to  the  component  parts  of  the  investment  account  of  a  carrier  as 
a  whole  is  not  done  as  the  burden  of  specifically  allocating  to  each 
and  every  unit  which  is  included  in  the  investment  account  its 
equitable  proportion  applicable  thereto,  would  be  sufficient  to  demon- 
strate the  impracticability  of  such  a  plan. 

Taxes  payable  by  a  carrier  in  connection  with  the  operation  of 
its.  railway  property  are  chargeable  to  an  income  account  pro- 
vided for  taxes,  the  identity  of  this  account  as  an  individual  factor 
of  cost  being  maintained,  as  the  plan  of  charging  the  same  to  in- 
dividual classes  or  units  of  property  upon  which  taxes  are  as- 
sessed is  not  feasible. 

The  Commission  does  not  recognize  interest  on  investment  or 
taxes  as  an  elementary  factor  in  reckoning  costs  of  cross  ties. 

Yours  very  truly, 

(Signed)     Alexandeb  Wyue, 

Director, 


Digitized  by  VjOOQIC 


152  Eighteenth  Annual  Meeting 

Vice  President  Angibb:  Is  there  any  further  discussion  on  this 
paper. 

Mr.  Goltra:  I  believe  that  Mr.  Hendricks  is  right  and  Mr.  Emer- 
son is  wrong.  The  only  use  we  can  have  for  the  formula  is  to 
demonstrate  the  economy  effected  by  using  treated  material. 
That  can  be  done  by  calculating  the  "annual  cost  of  main- 
tenance" of  both  treated  and  untreated  material,  and  the  Ctifrer- 
ence  between  the  two  will  be  the  "saving"  effected.  We  are 
often  asked:  What  c-conomy  cac  bo  officered  by  using  treated 
ties,  poles  or  mine  nutterial?  How  much  longer  will  treated 
material  last,  What  is  the  relative  cost  between  untreated  ana 
treated  material  in  place?  Does  it  pay  to  treat  ties  and  other 
materials?  When  the  questioner  is  told  that  treated  ties  will 
last  on  an  average  more  than  twice  as  long  as  untreated  ties, 
and  the  cost  of  the  former,  laid  in  the  track  is  only  about  25 
per  cent  more  than  the  latter,  laid  in  the  track,  he  can  figure 
roughly  that  the  saving  effected  would  be  between  30  and  40 
per  cent,  but  by  means  of  the  formula  we  can  determine  the 
same  with  a  gi  eater  degree  of  accuracy.  The  formula  is  based 
on  compound  interest,  for  by  raising  the  factor  "R"  to  the  nth 
power,  as  I  will  show  presently  on  the  blackboard,  we  are  com- 
pounding the  interest. 

In  order  to  determine  the  relative  economy  of  treated  and  un- 
treated material  it  is  first  necessary  to  ascertain  the  annual 
charge  "A"  for  each  of  the  two  kinds  of  mterial  under  com- 
parison. To  calculate  each  case  separately  according  to  the 
formula  would  be  a  tedious  and  laborious  task,  but  there  are 
tables  available  to  facilitate  the  computation.  Tables  which  en- 
ables one  to  solve  any  probleni  quickly  and  accurately.  They 
can  be  found  in  various  publications;  they  are  as  old  as  the  in- 
terest tables.  I  note  that  Mr.  Hunt  has  Included  the  table  In 
his  paper  to  be  presented  at  this  meeting,  the  title  of  which  is: 
"Why  preserve  mine  timbers?"  I  believe  this  is  the  first  time 
that  the  table  has  ever  been  published  in  our  proceedings,  and 
it  ought  to  be  very  useful  to  the  members  of  our  association.  Mr. 
Hunt  uses  the  table  to  determine  the  relative  economy  and  un- 
treated mine  material.  Let  us  apply  it  to  cross  ties  in  the  fol- 
lowing example: 

Assuming  tliat  a  white  oak  tie  untreated  costs  $2.37,  laid  in 
the  track  and  will  last  nine  years;  interest  on  investment  6  per 
cent.  The  annual  charge  will  be  found  by  multiplying  the  in- 
vestment of  $2.37  by  0.148,  equals  25  cents  a  year.  Assuming 
that  a  red  oak  treated  tie  costs  $2.86,  laid  in  the  track,  and  will 
last  sixteen  years,  interest  6  per  cent;  the  annual  charge  will  be 
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found  by  multiplying  the  investment  |2.86  by  0.098,  equals  28 
cents  a  year,  or  a  saving  of  7  cents  a  year  is  effected.  Multiply- 
ing this  saving  by  the  mean  number  of  years  which  is  12%, 
gives  87%  cents  in  favor  of  the  treated  tie — or  about  37  per 
cent  of  the  cost  of  the  untreated  white  oak  tie,  laid  in  the 
track. 

By  way  of  parenthesis  I  desire  to  emphasize  the  fact  that  a 
reduction  of  seven  cents  per  tie,  per  year,  in  the  annual  cost  for 
maintenance  means  a  saving  in  round  figures  of  about  |250  per 
mile,  or  12-5,000  for  every  100  miles  of  track,  annually. 

That  is  what  is  meant  by  the  "relative  economy"  of  treated 
and  untreated  ties,  and  it  is  ascertainable  by  means  of  formula 
C.  Substituting  the  above  values  of  C,  R,  and  N  in  the  formula 
the  equations  would  look  like  this: 

(1.06)9  X  .06 

A  =  2.37  X  ' =  28  cents. 

(1.06)9  —  1 

(1.06)16  X  .06 

A  =  2.86  X =35  cent^^. 

(1.06)i«  — 1 

The  formula  and  table  can  also  be  used  to  calculate  the  re- 
lative economy  between  plain  and  butt  treated  poles,  for  ex- 
ample: 

Suppose  a  cedar  pole  of  8  inches  in  diameter  at  top,  45  feet 
long  costs  $17.50,  f.  o.  b.  car  at  destination.  Setting  in  place 
complete  |10.5O,  total  128.00,  and  lasts.  14  years,  interest  on  in- 
vestment 6  per  cent;  the  annual  cost  of  maintenance  will  be 
multiplying  $28.00  by  0.107,  which  equals  $3.00  a  year  Sup- 
pose that  same  pole  is  butt  treated  at  an  additional  expense  of 
$2.55,  and  lengthens  the  life  10  years;  the  annual  cost  would 
be  found  by  multiplying  the  investment  of  $30.55  by  0.079  equal 
to  $2.41  a  year.  The  difference  between  the  two  would  be  49 
per  cent  a  year.  Multiplying  this  saving  by  mean  number  of 
years,  which  would  be  12,  would  give  $5.88  per  pole,  or  a  sav- 
ing of.  21  per  cent  of  the  cost  of  untreated  pole  in  place. 

It  should  be  borne  in  mind  that  the  formula  is  merely  an  in- 
strument to  determine  the  relative  economy  between  treated 
and  untreated  material,  whether  it  be  ties,  poles,  mine  ties, 
props,  and  timbers  of  any  kind,  and  for  little  or  no  other  purpose 
so  far  as  wood  preservers  are  concerned. 

Mr.  Taylor:  This  is  a  very  important  question,  and  I  would 
like  to  know   whether  Mr.   Goltra   would  be   willing  to  take   the 
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blackboard  at  one-thirty  and  explain  just  how  he  works  the 
formula. 

Mr.  Ooltea:     Yes,  surely. 

Vice-President  Angier:  Thank  you  very  much,  Mr.  Goltra.  If 
there  is  no  other  discussion  on  this  paper  we  will  pass  to  the  next 
one  by  Mr.  Pershall,  on  the  subject,  "Factors  Affecting  the  Cost  of 
Treated  Cross  Ties." 

Mr.  Pershall:  Mr.  Chairman,  as  far  as  I  am  personally  con- 
cerned, if  the  convention  as  a  whole  is  perfectly  willing  to  pass  over 
this  paper  without  reading  it  at  all,  it  is  all  right  with  me.  We 
are  pushed  for  time,  and  I  would  like  to  offer  that  suggestion. 

Vice-President  Anoier:  Owing  to  the  time  of  day  and  to  the  fact 
that  we  are  considerably  behind  in  our  program,  if  the  Association 
approves  we  will  not  read  the  paper  but  open  it  now  for  discussion. 


FACTORS   AFFECTING    THE    COST    OF    TREATED 
CROSS  TIES. 

•  By  E.   E.   Pershall. 

Timber  Land  and  Stumpage  Values. 

The  purchase  of  timber  to  be  used  for  conversion  into  cross 
ties  is  largely  made  in  two  general  ways,  1.  e.: 

1.  The  purchase  of  land  and  timber  in  fee. 

2.  The  purchase  of  timber  only  on  certain  described  lands. 
The  land  values  on  which  the  timber  may  be  standing  has  a 

very  direct  bearing  on  the  cost  of  stumpage,  as  timber  land 
having  a  relatively  high  potential  value  for  farms  or  ranges,  in 
most  cases  carries  with  it  taxes  that  are  very  closely  related  to 
its  future  use. 

For  example,  there  are  certain  swamp  timbered  areas,  particu- 
larly where  cypress,  oak,  and  gum  comprises  the  major  portion 
of  the  stands,  that  make  exceedingly  rich  farm  lands  after  the 
timber  is  removed  and  drainage  ditches  constructed.  These 
systems  for  drainage  are  state  and  county  projects  costing  in  the 
aggregate  relatively  large  sums  of  money,  built  out  of  the  pro- 
ceeds from  the  sale  of  bonds  and  refunded  over  a  term  of 
years  by  taxes  assessed  upon  all  lands  that  are  immediately  or 
eventually  benefited  thereby.  These  drainage  taxes  prompt  the 
early  removal  of  timber,  not  only  as  a  source  of  ready  cash 
to  the  owners,  but  mainly  to  hasten  the  day  when  the  land  be- 
comes at  least  tax  supporting. 
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Estimating  the  Value  of  Timber. 

Values  of  timber  and  timber  lands,  as  may  be  used  for  the 
manufacture  of  cross  ties,  are  in  most  cases  determined  by  ex- 
perienced timbermen,  who  are  not  only  expert  at  estimating  the 
amounts  of  the  various  kinds  of  timber  standing,  but  much 
more  Importantly  the  numerous  considerations  involved  in  the 
profitable  removal  of  the  timber  from  stump  to  river  bank  or 
railroad. 

The  amount  of  labor  in  the  immediate  territory  available  for 
carrying  on  the  making  and  hauling  of  ties,  the  character  and 
topography  of  the  timberlands,  which  always  affects  most 
directly  the  amount  of  the  standing  timber  that  will  be  actually 
removed  at  a  reasonable  cost,  the  length  and  character  of  the 
haul  to  the  railroad  or  river  bank;  the  cost  of  driving,  rafting, 
or  barging  from  river  bank  to  railroad,  where  necessary;  and 
the  freight  rates  from  prospective  shipping  points  to  certain 
large  rate  basing  points,  such  as  Cairo,  Thebes,  St.  Louis,  Kansas 
City,  Chicago,  Louisville,  Cincinnati,  etc.;  all  very  pertinently 
enter  into  the  proper  valuation  of  a  profitable  timber  invest- 
ment. 

For  example,  investments  in  an  exceedingly  large  tract  of 
timber  in  a  sparsely  inhabited  territory  may  require  so  long 
a  time  to  complete  the  conversion  of  timber  into  cross  ties  as 
to  make  interest  charges,  taxes,  storm  losses,  anS  slow  turn- 
over quite  a  factor  in  the  cost  of  stumpage. 

Ties  per  Acre  of  Timber  Land. 

In  the  Mississippi  Valley  territory  the  stands  of  virgin  oak 
timber  rarely  cut  out  over  one  hundred  6"  x  8"  x  8'  ties  per 
acre  on  the  average,  and  in  the  majority  of  instances  an  actual 
production  of  fifty  oak  ties  per  acre  is  considered  a  very  good 
average. 

Cypress  brakes,  when  converted  exclusively  into  cross  ties, 
will  cut  out  a  much  larger  average  number  of  ties  per  acre  than 
oak,  but  cypress  trees  of  the  larger  diameter  are  generally  val- 
ued by  lumberman  at  much  higher  prices  than  the  tie  man  can 
aftord  to  pay. 

Various  Species  of  Timber  and  U.  S.  R.  R.  A.  Specifications. 

Prior  to  the  existence  and  general  acceptance  of  the  cross 
tie  specifications  of  the  United  States  Railroad  Administration, 
a  very  substantial  amount  of  standing  timber  of  such  species 
as  hickory,  ash,  elm,  maple,  gum,  and  pine,  that  always  grew 
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on  timber  lands  together  with  white  and  red  oak,  were  left 
standing,  in  many  cases,  to  the  ravages  of  decay,  fires,  winds 
or  the  girdling  of  the  future  farmer. 

The  general  sale  and  purchase  of  cross  ties  on  the  basis  of 
fair  Talues  for  the  various  species  enumerated,  or  better  still, 
classified  under  the  U.  S.  R.  R.  A.  specifications,  has  done  much 
good  toward  the  conservation  of  timber  through  prompting  the 
timely  conversion  of  species  other  than  oak  into  cross  ties 
rather  than  allow  a  very  substantial  percentage  of  good  sound 
trees  of  these  species  to  lapse  Into  the  category  of  cutover  lands 
and  thereafter  to  eventual  waste. 

Conversely,  the  very  rigid  wording  and  application  of  the 
specifications  as  to  defects  has  taught  the  tie  man  the  futility 
of  attempting  to  work  up  trees  that  have  been  fire  scarred  or 
wind  shaken,  and  the  number  of  trees  that  have  suffered  from 
ground  fires,  particularly  in  open  range  country,  at  one  time 
or  another,  is  very  much  larger  than  is  commonly  appreciated. 

Manafactare  of  Cross  Ties. 

The  manufacture  of  cross  ties,  after  felling  the  tree  and  cut- 
ting the  bole  into  eight  foot  or  multiple  logs,  is  accomplished 
by  hewing  or  sawing. 

In  making  hewn  ties,  logs  over  14  inches  in  diameter  are 
split,  by  means  of  tie  wedges,  into  two,  three,  four  or  more  sec- 
tions, roughly  dimensioned  for  hewing  with  a  broadaxe  into 
cross  ties. 

Logs  under  14  Inches  in  diameter  may  be  hewn  on  two  faces, 
and  some  times  on  two  sides,  Into  one  of  the  five  grades  of 
cross  ties  provided  in  the  specifications.  For  example,  for  logs 
perfectly  round  and  straight: 

12  to  14  inch  diameter  logs  may  be  hewn  to  7x9  Grade  5 
11    "  12     "  "  "       "        ••        "      "  7x8       ••       4 

10    "   11      "  "  "       "        •'        "      "  7x7  i 

6x8  \  ^ 

9    "   10      "  *•  **        "        "        "       **  6x7        "        2 

8%     "     9     "  "  "       "        "        "      '•  6x6        "       1 

The  hewing  of  cross  ties  is  at  best  but  a  rough  wood-working 
operation  that  cannot,  in  the  majority  of  instances,  be  carried 
on  within  a  restricted  tolerance  of  dimensions,  and  a  broadaxe 
in  the  hands  of  a  steady  and  skilled  tie  maker  must  some  times 
deviate  from  straight  lines  and  parallel  faces. 

It  can  be  more  readily  appreciated,  therefore,  that  the  aver- 
age tie  maker  may  be  somewhat  condoned  for  failing  to  hew  to 
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the  straight  lines  along  the  four  corners  of  the  tie»  ending  up 
with  a  cross  tie  a  grade  or  two  lower  than  the  diameter  of  the 
log  might  have  originally  indicated. 

An  attitude  of  appreciation  of  these  unintentional  slips  of  the 
tie  maker's  broadaxe  on  the  part  of  the  railroad  inspector  who 
ultimately  grades  the  cross  ties  for  the  basis  of  inyoice  is  called 
"the  exercising  of  some  judgment"  by  the  majority  of  our  bear 
tie  men,  but  the  justification  therefor  does  not  by  any  mean* 
meet  with  the  universal  approval  of  quite  a  number  of  our  for%P- 
most  railroad  officials,  timber  engineers  and  foresters. 

The  manufacture  of  cross  ties  by  saw  mills  is  generally  done 
in  the  Mississippi  Valley  territory  by  the  use  of  so  called  "port- 
able tie  mills."  After  the  tree  is  felled  and  bucked  into  logs, 
teams  and  log  wagons  haul  3  to  5  logs  per  load  to  the  mill  set, 
where  same  are  later  sawed  into  cross  ties  and  one  inch  thick 
lumber,  commonly  called  "tie  siding." 

Tie  Sidliiff. 

The  price  obtainable  for  this  tie  siding  is  a  very  important 
factor  affecting  the  cost  of  the  cross  tie,  but  fortunately,  or 
unfortunately  as  the  case  may  be  viewed,  the  prices  for  tie 
siding  are  always  highest  when  cross  ties  are  finding  a  ready 
market,  and  the  siding  can  hardly  be  sold  at  all  when  cross  tie 
prices  are  depressed. 

Ties  Lost  In  Woods. 

During  periods  when  the  roads  become  impassable,  or  during 
periods  when  teams  are  difficult  to  obtain,  hewn  ties  are  not 
always  hauled  out  of  the  woods  in  time  to  prevent  deterioration 
and  loss.  These  losses  are  mainly  due  to  ground  fires,  high 
water,  and  as  much  as  anything  else  to  the  sap  rot  that  all  too 
frequently  attacks  a  cross  tie,  if  left  lying  on  the  ground  sur- 
rounded and  partly  covered  by  weeds  and  underbrush  in  a  warm 
swampy  country. 

The  tie  man  is  indeed  fortunate  if  the  total  number  of  ties 
shown  as  "made"  on  payroll  accounts  always  check  out  favor- 
ably with  the  number  of  ties  shown  as  "hauled,"  and  that  such 
eventualties  directly  affect  the  cost  of  the  number  of  ties  shipped 
must  be  clearly  apparent. 

Hauling  of  Cross  Ties. 

The  hauling  of  cross  ties  out  of  the  woods  when  hewn,  or 
from  mill  yards  where  sawed,  is  accomplished  in  by  far  the 
majority  of  instances  by  teams  and  wagons. 
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Comparatively  large  investmentg  have  been  made  In  motor 
trucks,  tractors,  both  steam  and  gasoline,  to  do  this  work,  but 
neither  trucks  nor  tractors  show  any  particular  advantages  when 
compared  to  horses  or  mulee,  when  the  comparison  covers  the 
many  road  and  ground  conditions  that  are  encountered.  An 
average  load  (wagon)  of  oak  ties  in  the  Mississippi  Valley  ter- 
ritory is  twelve  to  fourteen  6"  x  8"  x  8',  depending  on  roads, 
hills,  and  the  kind  of  animals  used. 

All  cross  ties  are  hauled  either  to  a  railroad  right  of  way 
for  inspection  and  loading,  or  to  a  river  bank  for  driving,  raft- 
ing, or  barging  to  a  railroad  some  distance  away  from  the  point 
of  production. 

Water  Transportation. 

The  mode  of  transportation  by  water  depends  largely  upon 
the  character  of  the  stream  to  which  the  ties  have  been  hauled. 
On  comparatively  small,  clear,  shallow  streams  ties  may  be 
driven,  that  is  rafted  singly,  to  the  greatest  advantage.  Some 
notable  tie  drives,  running  into  hundreds  of  thousands,  are 
those  on  Wind  River  in  Wyoming,  and  on  Black  River  in  Mis- 
souri. 

On  streams  where  the  water  is  not  clear,  or  the  depth  too 
great,  for  driving,  but  where  not  deep  or  wide  for  barges  and 
steamboats,  the  ties  are  nailed  together  into  sectional  units  of 
8  to  12  ties,  and  these  units  are  made  up  into  rafts  of  one, 
two,  or  three  layers  deep;  bound  together  ingeniously  by  a. 
"guiding  pole,"  and  are  floated  down  stream,  guided  either  by 
gasoline  towboats,  simple  wood  sweeps,  or  crude  rudders. 
Where  bottom  can  be  reached  by  means  of  long  poles,  the  rafts- 
men guide  the  ties  around  bends  and  curves  by  sticking  the  end 
of  the  pole  in  the  bottom  of  the  stream,  and  then  walking  on 
top  of  the  raft  in  a  sort  of  treadmill  fashion  makes  the  raft, 
with  its  various  sections,  follow  the  serpentine  curves  of  the 
stream. 

In  the  two  foregoing  operations,  an  element  of  risk,  always 
to  be  encountered,  is  the  condition  of  the  stream  at  the  time 
of  driving  or  rafting.  In  driving,  if  the  water  is  too  low  the 
time  of  the  crews  per  mile  of  travel  makes  the  expense  much 
greater,  and  also  causes  more  "dead  heads"  or  "sinkers,"  due 
to  the  increased  absorption  of  water  in  a  given  distance  of 
travel. 

Conversely,  ties  being  transported  on  driving  water  may  be 
floated  out  of  the  normal  banks  of  the  stream  and  back  into  the 
woods  and  brush,  and  even  into  the  tops  of  trees,  by  hard  rains 


Digitized  by  VjOOQIC 


American  Wood-Preservers'  Association     159 

and  floods  finding  their  natural  drainage  down  relatively  nar- 
row and  steep  watersheds. 

In  rafting,  a  large  expense  is  labor,  and  nails  for  binding 
strips,  as  compared  to  driving,  and,  in  addition  to  water  losses 
due  to  causes  already  referred  to  in  driving,  is  the  breaking 
up  of  rafts  due  to  the  swift  water  arising  from  rains,  and  to  the 
sinking  of  rafts  caused  by  an  accumulation  of  mud  that  washes 
up  on  the  tops  of  the  ties.  Brooms  are  generally  carried  by 
the  rivermen  to  sweep  the  mud  off  the  tops  and  from  in  be- 
tween the  ties,  as  much  as  possible.  Another  peculiar  loss,  in 
the  rafting  of  ties  where  the  water  is  rough,  arises  from  the 
undulating  wave  motion  working  the  raft  up  and  down  in  sec- 
tions, so  as  to  pull  out  the  nails  holding  the  binding  strips. 

Some  large  rafting  operations  are  those  on  Current  River, 
St.  Francois  River,  Duck  River,  Tennessee  River,  and  Cumber- 
land River. 

These  foregoing  water  losses  are  obviously  largely  avoided  by 
barging  the  ties  from  river  bank  to  railroad  on  those  streams 
where  barges  and  towboats  may  operate.  Here  the  ties  are 
skidded  in  chutes  from  river  bank  into  barges  holding  from 
2,000  to  10,000  ties.  A  tow  of  from  3  to  7  barges  is  made  up 
and  guided  down  stream  in  most  instances  by  a  steam  operated 
towboat  to  some  river  port  giving  connections  with  a  railroad. 

River  Ports. 

At  these  ports  very  substantial  investments  have  usually  been 
made  in  providing  inclines,  switching  facilities,  and  a  towboat 
for  the  transfer  of  loaded  and  empty  barges  about  the  incline, 
to  the  end  that  the  ties  may  be  loaded  barge  to  cars  for  ship- 
ment to  point  of  consumption. 

Towing   Ties. 

The  maintenance  of  towboats,  barges,  etc.  is  a  costly  venture 
wherein  the  unit  costs  of  towing  per  tie  are  dependent  largely 
upon  four  major  items,  viz.;  fuel,  labor,  repairs,  and  number 
of  ties  hauled  with  a  given  investment  in  equipment.  The  great 
common  denominator  of  the  volume  of  business  handled  with 
a  given  fleet  of  boats  and  barges  plays  quite  as  important  part 
in  the  unit  costs  of  towing  as  does  this  same  factor  of  volume 
afreet  the  costs  of  treating  ties  with  any  given  treating  plant 
investment. 
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Jjoading  Ties  ou  Cars. 

Ties  reaching  a  railroad  siding  by  rafting,  driving,  barging, 
or  hauling,  are  loaded  onto  cars  for  shipment  very  largely  by 
one  of  the  three  following  ways: 

1.  Tie  handlers — manual   labor. 

2.  Endless  chain  or  cable  conveyors. 

3.  Locomotive   crane. 

Where  there  is  a  limited  amount  of  separation  of  grades  and 
species  of  timber  to  be  done,  and  a  substantial  number  of  ties 
to  be  loaded,  mechanical  loaders  are  generally  much  more  pref- 
erable than  tie  handlers.  In  a  large  majority  of  Instancs,  how- 
ever, the  handling  of  ties  onto  cars  for  shipment  is  closely  con- 
nected, and  is  in  reality  a  part  of  the  sorting  into  grades,  and 
where  this  is  to  be  done  a  negro  tie  handler  is  economically 
superior  to  any  mechanical  devices  now  in  common  use. 

The  cost  of  loading  of  course  varies  largely  with  the  kind 
of  work  to  be  done.  For  example,  ties  without  any  separation 
as  to  grades  or  species  may  be  loaded  with  a  locomotive  crane 
out  of  the  river  onto  cars  for  so  low  a  charge  as  twenty-five 
cents  per  hundred  ties,  when  handled  in  good  volume.  From 
this  low  extreme,  the  cost  may  vary  up  to  six  or  seven  cents 
per  tie  for  complicated  separations  as  to  grades  and  species  and 
depending  upon  method  of  loading  employed. 

The  cost  of  supervision  is  obviously  greater  with  the  in- 
creased complexity  of  the  operations  involved  and  directly  pro- 
portional to  the  volume  of  business  handled. 

Freight. 

One  of  the  largest  factors  entering  into  the  cost  of  the  treated 
cross  ties  is  freight.  These  transportation  charges,  as  at  pres- 
ent in  effect,  are  quite  double  the  legal  tariffs  in  effect  for 
identical  services  in  1913.  Cross  ties  are  a  relatively  low  priced 
commodity  when  figured  on  the  basis  of  weight  and  values  at 
point  of  shipment,  so  that  the  rate  of  freight  to  point  of  use 
often  amounts  to  more  than  the  first  cost  of  the  cross  tie  at 
point  of  production. 

The  character  of  the  freight  rates  used  is  of  course  the  re- 
sult of  years  of  evolution  in  the  matter  of  freight  rate  struc- 
tures, but  they  are  generally  based  upon  a  per  cwt.  or  a  per 
tie  basis.  In  the  absence  of  specific  rates  on  cross  ties,  the 
rate  of  freight  applicable  on  rough  lumber  of  the  same  species 
is  generally  effective. 
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The  use  of  local  rates  from  point  of  origin  to  treating  plants, 
and  local  rates  out  of  treating  plant  to  destination  are  not 
generally  used,  except  at  rate  breaking  points,  such  as  river 
crossings,  where,  for  certain  reasons,  the  combination  of  locals 
together  with  particular  conditions  defining  the  movement  from 
point  of  origin  to  treating  plant,  and  treating  plant  to  destina- 
tion, give  a  more  advantageous  arrangement  than  treating  in 
transit  on  the  basis  of  through  rates  from  original  point  of 
origin  to  destination. 

It  is  further  obvious  that  as  cross  ties  are  purchased  in  the 
largest  extent  by  common  carriers,  tJiat  the  question  of  rout- 
ing and  billing  is  a  very  important  factor  entering  into  the  cost 
of  the  treated  cross  tie,  particularly  where  there  are  usually 
four  or  Ave  Junction  points  available,  and  as  many  different 
arrangements  for  determining  the  foreign  lines  proportions  up  to 
such  Junction  points. 

The  possibilities  ofTered  for  selection  of  the  most  advan- 
tageous basis  of  freight  rates  to  use  in  any  particular  case  is 
indeed  one  of  the  most  interesting  and  important  features  con- 
nected with  the  cost  of  delivering  cross  ties  to  common  carriers. 

Inspection. 

Cross  ties  are  usually  inspected  in  the  field  as  loaded  on  cars 
for  shipment,  both  for  grade  and  species.  There  is  probably 
no  one  element  affecting  the  cost  of  finished  cross  ties  as  much 
as  the  matter  of  inspection.  It  is  unfortunate  that  the  varia- 
tion in  the  inspection  of  cross  ties  has  always  been  a  condition 
very  difllcult  to  anticipate  with  any  degree  of  certainty. 

Probably  the  greatest  national  opportunity  for  standardiza- 
tion of  cross  tie  inspection  was  during  Federal  control  of  the 
railroads,  when  all  cross  ties  were  being  purchased  by  the  roads 
under  the  same  specifications  and  standard  rules  for  applica- 
tion of  these  specifications,  giving  variations,  etc.,  were  In  ef- 
fect, and  yet  the  difference  in  inspection  on  the  same  kind  of 
cross  ties  between  the  Southern,  Southwestern,  Central  West- 
ern, and  other  regions,  were  so  great  as  to  call  for  many  ad- 
justments and  compromises. 

Obviously,  the  grading  of  cross  ties  will  never  become  an  exact 
science,  and  inspection  will,  for  some  time  in  the  future,  be  a 
large  controlling  influence  on  the  cost  of  cross  ties  of  the  vari- 
ous grades,  in  so  far  as  the  inspection  determines  these  grades, 
after  all  moneys  have  been  spent  in  the  production  of  ties. 

In  short,  the  aggregate  investment  required  to  produce  a 
specific  number  of  cross  ties,  that  may  be  later  offered  to  an 
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inspector  for  final  grading,  is  a  definite  sum  of  money,  fixed  and 
absolute.  The  Inspection  and  grading  of  cross  ties,  however,  is 
a  variable  factor,  depending  very  largely  upon  the  personal  ele- 
ment or  elements  that  help  to  affect  the  application  of  the 
specifications  in  each  instance,  and  thereby  the  grading  of  the 
ties  becomes  a  most  important  factor  in  determining  not  the 
cost  of  the  total  number  of  ties  produced,  but  most  pertinently 
the  cost  of  each  grade. 

Treatment. 

The  cost  of  preservative  treatment  of  cross  ties  depends 
largely  upon  four  items: 

1.  Labor. 

2.  Fuel. 

3.  Overhead,  including,  among  other  items,  repairs,  mainte- 
nance, and  depreciation. 

4.  Cost  of  preservative. 

Unit  costs  based  upon  the  first  three  items  are  Inversely  pro- 
portional to  the  volume  of  business  handled  with  any  given 
plant  investment. 

The  cost  of  domestic  creosote  oil  is  very  closely  connected 
with  conditions  in  the  steel  industry,  as  the  manufacture  of 
coke,  is  controlled  by  the  output  of  the  steel  mills.  The  by- 
product tar,  from  the  manufacture  of  coke,  from  which  creosote 
oil  is  obtained,  is  again  valued  in  comparison  to  the  petroleum 
fuel  oil,  as  either  fuel  oil  or  coal  tar  may  be  used  by  the  steel 
manufacturers  with  satisfactory  results. 

The  cost  of  zinc  chloride  is  closely  related  to  the  market  price 
of  spelter,  as  spelter  is  largely  made  from  zinc  blend,  from 
which  sulphuric  acid  is  a  by-product.  The  sulphuric  acid,  to- 
gether with  salt  (sodium  chloride)  are  the  raw  materials  for  the 
manufacture  of  muriatic  acid,  which  in  itself  is  a  raw  material 
used  in  the  manufacture  of  zinc  chloride.  It  may  be  proper  to 
mention  here  that  while  the  cost  of  zinc  chloride  is  very  closely 
related  to  the  market  price  of  spelter,  the  selling  prices  for 
zinc  chloride  do  not  always  bear  out  any  direct  relationship. 

Selling    Arrangements. 

The  sale  of  cross  ties,  either  untreated  or  treated,  as  the 
buyer  may  elect  to  purchase,  is  generally  done  by  negotiation, 
and  contracts  are  usually  made  based  upon: 

A.  Flat  price  for  a  specific  number  of  ties. 

B.  Cost-plus  arrangements. 
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C.  Periodical  price  adjustments  in  line  with  market  condi- 
tions. 

Method  C  is  but  a  continuation  by  mutual  agreement  of 
method  A.  Method  B  is  self-explanatory  as  to  principle.  Cost- 
plus  arrangements  have  several  advantages  In  avoiding  any  sub- 
stantial losses  to  the  manufacturer  due  to  rigid  inspection  or 
adverse  market  fluctuations,  but  usually  requires,  a  system  of 
strictest  accounting,  which,  under  certain  conditions,  may  be 
quite  unwieldy. 

Piiyiiient. 

Terms  of  payment  usually  specified  on  sales  of  cross  ties  are 
thirty  days  net  cash,  and  it  might  as  truthfully  be  said  thctt. 
these  terms  are  generally  interpreted  by  the  railroads  with  ex- 
ercising of  considerable  discretion.  Slow  payment  means  in- 
creased interest  charges  and  decreased  production  with  a  speci- 
fied amount  of  capital.  However,  this  handicap,  like  others 
incident  to  the  many  details  connected  with  the  business  of 
producing,  shipping,  treating,  and  selling  cross  ties,  softens 
with  the  repetition  of  the  same  kind  of  experiences. 

l*i'ofit  and  I^ss. 

All  references  hereto  have  been  made  to  the  factors  affecting 
the  cost  of  the  treated  cross  tie.  It  must  be  distinctly  under- 
stood that  **cost"  is  a  very  different  item  in  accounting  than 
**price."  With  exception  of  those  selling  arrangements  where  a 
profit  is  guaranteed  by  the  buyer  as  a  part  of  the  selling  price, 
the  tie  man  must  be  prepared  to  stand  or  fall  upon  the  actions 
of  the  law  of  supply  and  demand.  For  the  past  year  those 
producers  carrying  the  largest  inventories  generally  wore  the 
longest  faces,  while  the  year  previous  large  inventories  had  cer- 
tain well  defined  advantages  that  made  for  smug  looks  and 
warm  smiles. 

Vice-Prrsident  Angiku:  Is  there  any  discussion  on  this  paper? 
Mr  Brown,  can  you  discuss  this  paper  of  Mr.  Pershall's? 

Mr.  Brown:     I  have  nothing  to  offer. 

VicB-PREfriiiiENT  Angter:  Mr.  Walsh,  I  believe  you  have  something 
to  say. 

Mr.  Walsh:  Well,  I  haven't  very  much  to  say  on  the  paper.  As 
the  President  of  the  Company  with  which  Mr.  Pershall  is  connected, 
once  said.  It  doesn't  take  very  much  brains  to  be  a  tie  man,  but  it 
takes  a  peculiar  one.  [Laughter]  But  with  all  the  small  amount 
of  brains  and  peculiarities  connected  with  the  business,  it  has  been 
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a  pretty  hard  drag  the  past  few  years.  Mr.  Pershall  has  been  kind 
enough  here  to  go  into  details,  and  he  has  practically  covered  all 
the  operations  of  the  tie  industry,  from  the  stump  to  the  car. 
However,  he  did  not  take  into  consideration  or  make  any  comments 
on  the  cost  of  carrying  this  timber.  Many  of  the  tie  companies, 
for  a  good  many  years,  have  carried  timber  that  was  purchased 
perhaps  at  frpm  $5  to  $10  an  acre.  Compounding  interest  on  a  $6 
piece  of  land  which  has  been  held  for  18  years  and  which  it  was 
estimated  to  produce  75  ties  to  the  acre,  would  be  equal  to  8  cents 
per  tie  on  the  stump.  Today  this  would  be  around  22  cents.  Well, 
the  price  of  ties  in  the  past  year  or  two  have  been  up,  but  they 
are  back  to  about  22  cents  today,  so  that  the  tie  men  have  gotten 
to  a  point  where  they  are  not  in  a  position  to  manufacture  any 
timber  that  has  been  carried  for  any  number  of  years.  In  fact 
they  cannot  produce  ties  today  at  the  prices  that  are  being  offered, 
not  taking  into  consideration  the  timber  at  all. 

This  brings  on  another  vital  part  for  those  who  are  interested  in 
creosoting  plants  in  a  commercial  way.  The  railroads  have  been 
forced  or  have  collectively  discontinued  the  taking  of  ties.  Con- 
sequently the  production  is  not  any  more  than  25  per  cent  of  nor- 
mal. Well,  a  great  many  plants  are  well  supplied  today  with  dry 
ties,  perhaps  until  the  middle  of  the  year,  but  what  we  are  going 
to  do  for  seasoned  ties  after  that  time  I  am  unable  to  say.  I  think 
it  is  a  matter  that  is  of  vital  importance  to  the  carriers  as  well  as 
the  tie  producers.  Something  should  be  done  to  bring  about  a 
stabilization  of  the  prices  of  ties.  The  quality  of  ties  required  for 
railroads  is  practically  equal,  so  far  as  maintenance  Is  concerned, 
each  year,  and  if  the  railroads  could  be  gotten  together  on  a  basis 
whereby  such  requirements  could  be  anticipated  in  advance  it 
Would  help  materially  to  stabilize  the  price.  The  same  would  ap- 
ply also  to  the  cost  of  treating,  not  only  with  the  commercial 
plants,  but  also  with  the  company  owned  plants. 

Mr.  Pershall  here  has  covered  the  cost  of  treating  and  has  taken 
into  consideration  the  four  items  which  practically  cover  the  cost 
of  creosoting  or  preserving  timber,  but  if  a  plant  is  operated  only 
three  months  in  the  year  against  its  full  capacity  it  increases  the 
cost  of  the  timber  preserving  materially. 

Vice-Peesident  Angier:  Gentlemen,  this  is  a  most  interesting 
paper.  Mr.  Pershall  has  brought  out  the  points  from  the  tree  to 
the  time  the  railroad  buys  the  tie.  We  have  a  number  of  tie  pro- 
ducers here  and  we  have  about  fifteen  minutes  left  to  discuss  this  . 
paper.  We  would  like  to  hear  from  some  of  them.  Is  there  any 
further  discussion? 

Mr.  Goltra  has  very  kindly  consented  to  show  you  his  formula 
on  the  blackboard  at  one-thirty.    I  am  sure  you  will  be  interested 
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in  getting  back  here  at  that  time  to  hear  Mr.  (Joltra's  further  dis- 
cussion.   Gentlemen,  we  will -adjourn  until  two  o'clock  this  after- 
noon, and  I  will  ask  you  to  please  be  here  promptly  at  that  time. 
A  recess  was  then  taken  till  two  o'clock  p.  m. 


WEDNESDAY  AFTERNOON  SESSION 

January  25,  1922  ^ 

The  meeting  was  called  to  order  at  two  o'clock  p.  m.  by  Mr.  Tay- 
lor, the  President. 

The  President:  We  will  have  a  report  on  the  Service  Bureau,  an 
activity  started  last  year  of  which  the  Association  should  feel  very 
proud,  r  take  pleasure  in  giving  Mr.  Crawford  this  opportunity  to 
tell  of  the  Service  Bureau  Board  as  to  their  past  and  more  as  to 
their  future.     [Applause.] 

REPORT  OF  COMMITTEE  3— SERVICE  BUREAU  BOARD 

To  the  Memhe7'8  of  the  American-Wood  Preservers*  Association: 

At  the  January  25,  1921,  meeting  of  the  association  the  following 
motion  was  made  by  President  Joyce,  seconded  by  Mr.  J.  H.  Water- 
man, and  carried  by  the  vote  of  the  convention: 

"That  the  following  Service  Bureau  Board  be  established:  C.  G. 
Crawford  (Chairman),  Walter  Buehler,  L.  J.  Colman,  *L,  C.  Drefahl, 
R.  S.  Manley,  O.  B.  Shipley,  and  E.  J.  Stocking,  with  duties  as  fol- 
lows: 

"1.  To  complete  the  campaign  to  finance  the  Service  Bureau. 

"2.  To  engage  a  competent  executive  and  establish  a  central  office. 

"3.  To  direct  the  work  of  the  Service  Bureau  for  the  3-year  guar- 
antee period. 

."4.  To  administer  the  finances  of  the  Service  Bureau. 

"5.  To  report  to  the  association  through  its  Executive  Committee." 

At  the  first  meeting  of  the  Service  Bureau  Board  held  in  San 
Francisco  on  January  26,  1921,  arrangements  were  made  to  con- 
tinue the  campaign  for  p!edges  until  the  specified  minimum  amount 
had  been  subscribed.  Since  the  San  \Prancisco  meeting  six  meet- 
ings have  been  heW  In  Chicago,  on  March  14,  May  17,  July  7, 
September *20,  December  6,  1921,  and  January  23,  1922,  respectively. 

After  the  required  minimum  amount  believed  necessary  to  estab- 
lish the  Service  Bureau  had  been  subscribed,  Mr.  P.  R.  Hicks  was 
appointed  Secretary-Manager  and  Mr.  E.  J.  Stocking.  Treasurer. 
Offices  were  established  on  July  1,  1921,  at  1146  Otis  Building,  Chi- 
cago, and  the  work  of  the  Bureau  is  being  conducted  under  the  di- 
rection and  supervision  of  the  Board  according  to  the  following 
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rules  of  procedure  approved  by  the   Executive  Committee  of  the 
American   Wood-Preservers*  Association: 

ARTICLE  I— NAME 

This  Department  shall  be  known  as  the  Service  Bureau  of  the 
American  Wood-Preservers'  Association. 

ARTICLE  II— OBJECTS 

To  promote  the  use  of  wood  which  has  been  prepared  to  resist 
dfecay,  and  thereby  conserve  the  forest  resources  of  the  nation. 

To  establish  and  maintain  offices  which  shall  be  a  repository  for 
all  information  regarding  the  practice  of  and  the  results  from  the 
art  of  wood  preservation  and  which  shall  utilize  this  information 
in  all  efficient  ways  to  disseminate  this  knowledge  and  to  develop 
the  understanding  of  the  public  as  to  the  economic  status  of  the 
wood-preserving  industry. 

ARTICLE  III— MEMBERS 

Any  individual  who  is  a  member  of  the  American  Wood-Pre- 
servers' Association,  any  organization  which  has  representation  in 
the  American  Wood-Preservers'  Association,  shall  be  eligible  to 
membership  in  the  Service  Bureau,  provided  such  individual  or 
such  organization  contributes  annually  to  the  support  of  the  Serv- 
ice Bureau  an  amount  satisfactory  to  the  Service  Bureau  Board. 

ARTICLE  IV— SERVICE  BUREAU  BOARD 

A:  The  affairs  of  the  Service  Bureau  of  the  American  Wood- 
Preservers'  Association  shall  be  administered  by  a  Board  consist- 
ing of  seven  members  of  the  Bureau,  as  set  forth  in  motion  adopted 
at  the  Seventeenth  Annual  Convention  of  the  American  Wood-Pre- 
servers' Association.  This  Board  shall  elect  from  its  membership 
a  Chairman  and  a  Treasurer.  The  Board  shall  retain  from  without 
its  membership  a  Manager  who  shall  serve  as  Secretary  to  the 
Board. 

B:  At  the  expiration  of  the  term  of  the  present  Board  succeed- 
ceeding  Boards  shall  be  elected  by  the  Executive  Committee  of  the 
American  Wood-Preservers'  Association. 

C:  Vacancies  on  the  Board,  from  any  cause  whatsoever,  shall 
be  filled  by  the  Board,  subject  to  the  approval  of  the  Executive 
Committee  of  the  American  Wood-Preservers'  Association. 

D:  Any  member  of  the  Board  may  be  removed  for  cause  by  a 
majority  of  the  Board,  subject  to  the  approval  of  the  Executive 
Committee  of  the  American   Wood-Preservers'  -Association. 

ARTICLE  V— DUTIES  OF  THE  TREASURER 

The  Treasurer  shall  collect  and  be  responsible  for  all  funds.  He 
shall  give  bond,  in  amount  not  less  than  $10,000.00.  All  expendi- 
tures of  money  not  exceeding  $100.00  shall  be  made  in  voucher 
form,  signed  by  the  Secretary  and  countersigned  by  the  Treasurer. 
All  expenditures  of  money  in  amounts  exceeding  $100.00  shall  be 
made  in  voucher  form,  signed  by  the  Secretary  and  countersigned 
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by  the  Treasurer,  upon  authorization  by  a  majority  of  the  Board. 
The  Treasurer  shall  make  a  detailed  financial  statement,  prop- 
erly audited,  at  each  regular  meeting  of  the  Board. 

ARTICLE  VI-nSECRETARY  MANAGER 

The  Secretary-Manager  shall  have  charge  of  the  oflaces  of  the 
Board  and  shall  conduct  the  affairs  of  the  Bureau  in  a  manner  sat- 
isfactory to  the  Board.  He  shall  be  responsible  for  the  detailed 
operation  of  the  Bureau,  but  shall  at  all  times  be  governed  by  the 
policy  as  from  time  to  time  determined  by  the  Board. 

ARTICLE  VII— MEETINGS  OF  THE  BOARD 

The  Board  shall  meet  in  the  offices  of  the  Bureau  or  at  such  other 
place  as  designated  by  the  Chairman  at  least  once  in  every  ninety 
days. 

Special  meetings  of  the  Board  shall  be  held  whenever  called  by 
the  Chairman,  or  by  the  secretary  upon  the  written  request  of 
three  members.  Any  and  all  business  may  be  transacted  at  any 
meeting,  unless  in  the  case  of  a  special  meeting  it  is  otherwise  in- 
dicated in  the  notice  thereof.  At  any  meeting  at  which  every  mem- 
ber shall  be  present,  even  though  without  any  notice,  any  business 
may  be  transacted.  Any  action  of  a  majority,  although  not  at 
a  regularly  called  meeting,  if  assented  to  in  writing  upon  the  rec- 
ord thereof  by  all  the  other  members  of  the  Board,  shall  always 
be  as  valid  and  effectual  in  all  respects  as  if  passed  by  the  Board 
in  regular  meeting  assembled. 

At  any  meeting  of  the  Board  the  presence  of  four  members  shall 
be  necessary  to  constitute  a  quorum. 

ARTICLE  VIII— AMENDMENTS 

These  rules  of  procedure  may  be  amended  at  any  time  by  a  two- 
thirds,  vote  of  the  members  of  the  Board  and  with  the  approval  of 
the  Executive  Committee  of  the  American  Wood-Preservers*  Asso- 
ciation, provided  notice  of  the  proposed  amendment  shall  be  given 
in  writing  to  the  members  of  the  Board  at  least  thirty  days  prior 
to  the  meeting  at  which  the  same  shall  be  acted  upon. 

The  Service  Bureau  has  been  made  possible  by  the  contributions 
of  the  following  37  members  of  the  association,  and  especial  care 
is  being  taken  to  show  no  discrimination  against  or  favoritism 
toward  any  particular  company,  its  products,  or  processes: 

AUis  Chalmers  Manufacturing  Company.  Milwaukee,  Wis. 

American  Creosote  Works,  Inc.,  New  Orleans,  La. 

American  Creosoting  Company,  Inc.,  Louisville,  Ky. 

Colonial  Creosoting  Company. 

Federal  Creosoting  Company. 

(Georgia  Creosoting  Company. 

Indiana  Creosoting  Company. 

Shreveport  Creosoting  Company. 

American  Creosoting  Company  of  N.  J.,  New  York  City. 

American  Tar  Products  Company,  Chicago,  111. 
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Ayer  and  Lord  Tie  Company,  Chicago,  111. 
Barrett  Company,  New  York  City. 
Bernuth  Lembcke  Company,  New  York  City. 
Central  Creosoting  Company,  Chicago,  111. 
Century  Wood  Preserving  Company,  Pittsburgh,  Pa. 

Michigan  Wood  Preserving  Company. 

Ohio  Wood  Preserving  Company. 

Pittsburgh  Wood  Preserving  Company. 
Chatfield  Manufacturing  Company,  Cincinnati,  Ohio. 
Colman  Creosoting  Works,  Seattle,  Waslj. 
Compressed  Wood  Preserving  Company,  Cincinnati,  Ohio. 
Creosoted  Materials  Company,  Inc.,  New  Orleans,  La. 
Grasselli  Chemical  Company,  Cleveland,  Ohio. 
Indiana  Zinc  Creosoting  Company,  Chicago,  111. 
International  Creosoting  &  Construction  Co.,  Galveston,  Texas. 
Jennison-Wright  Company,  Toledo,  Ohio. 
Johnson  and  Son,  Richmond,  Ind. 
Kettle  River  Company,  Madison,  111. 
Lewis  Manufacturing  Company,  Chicago,  111. 
Long-Bell  Lumber  Company,  Kansas  City,  Mo. 
McCormick,  Chas.  R.,  and  Company,  San  Francisco,  Cal. 
Midland  Creosoting  Company,  Granite  City,  111. 
Monsanto  Chemical  Works,  St.  Louis,  Mo. 
Moss  Tie  Company,  St.  Louis,  Mo. 
Nashville  Tie  Company,  Nashville,  Tenn. 

National  Lumber  and  Creosoting  Company,  Texarkana,  Texas. 
National  Pole  Company,  Escanaba,  Mich. 
Pacific  Creosoting  Company,  Seattle,  Wash. 
Pioneer  Lumber  and  Creosoting  Company,  Ensley,  Ala. 
Rodd  Company,  Pittsburgh,  Pa. 
Savannah  Creosoting  Company,  Savannah,  Ga. 
Southern  Creosoting  Company,  Slidell,  La. 
Southern  Wood  Preserving  Company,  Atlanta,  Ga. 
Watkins  Creosoting  Company,  Chicago,  111. 
Western  Tie  and  Timber  Company,  St.  Louis,  Mo. 

The  activities  of  the  Service  Bureau  have  been  concentrated  along 
the  following  lines: 

Wood  preservation  exhibits  at  national  and  local  conventions. 

Participation  in  the  discussion  and  presentation  of  papers  on  wood 
preservation  at  meetings  of  engineering  and  other  associations. 

Special  lectures  on  "The  Preservative  Treatment  of  Wood  and  the 
Use  of  Treated  Wood  for  Construction  Purposes"  at  engineering 
colleges. 

The  preparation  of  articles  on  wood  preservation  for  publication 
in  engineering  and  trade  journals. 

Cooperation  with  various  associations  and  individuals  on  wood- 
preservation  problems. 

The  exhibits  have  been  viewed  by  many  thousands  of  people  from 
all  parts  of  the  country  and  should  be  of  considerable  value  in 
bringing  the  advantages  of  well-treated  wood  to  the  attention  of 
various  classes  of  people. 
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Addresses  have  been  given  at  conventions  on  the  treatment  and 
use  of  treated  bridge  timbers,  mine  timbers,  ties,  piling,  paving, 
and  structural  timbers  for  various  uses. 

Sixty-one  requests  for  lectures  at  engineering  colleges  have  been 
received  from  43  states.  To  date  17  lectures  have  been  given  in  the 
states  of  Illinois,  Minnesota,  New  York,  Georgia,  Florida,  Louisiana, 
Pennsylvania,  Ohio,  Virginia,  Arliansas,  Texas  and  Iowa.  Fourteen 
lectures  have  been  definitely  arranged  for,  and  tentative  arrange- 
ments have  been  made  for  the  thirty  remaining. 

Articles  on  wood  preservation  have  been  published  in  magazines 
of  various  kinds.  Some  of  the  articles  published  during  the  past 
few  months  and  the  magazines  in  which  they  were  published  are 
exhibited. 

Your  Committee  has  kept  in  close  touch  with  developments  and 
knows  that  excellent  progress  has  been  made  in  promoting  the  use 
of  treated  wood,  especially  when  it  is  considered  that  the  Bureau 
was  established  only  six  months  ago. 

The  success  of  the  Service  Bureau  depends  not  only  upon  the 
work  of  the  Board  and  the  Manager,  but  upon  the  cooperation  of 
each  member  of  the  association.  We  greatly  appreciate  the  co- 
operative spirit  shown  by  members  of  the  association,  especially 
those  employed  by  the  various  railway  systems,  and  members  of 
companies  who  at  the  present  time  are  not  members  of  the  Service 
Bureau. 

Carl  G.  Crawford,  Chairman 

Walter  Buehler 

l.  j.  colman 

L.  C.  Drefahl 

R.  S.  Man  ley 

Grant  B.  Shipley 

E.  J.  Stocking 

Mr.  Crawford:  That  is  our  formal  report  to  the  Association,  but 
I  want  Mr.  P.  R.  Hicks,  the  Secretary-Manager  of  the  Bureau, 
to  give  in  a  little  more  detail  the  work  that  has  been  accomplished 
in  the  last  six  months,  during  the  time  he  has  been  in  office. 

Mr.  Hicks:  A  short  time  after  the  Service  Bureau  was  estab- 
lished an  announcement  giving  a  brief  outline  of  our  activities 
and  a  list  of  members  was  prepared  and  sent  to  each  member  of 
the  association  with  a  letter  soliciting  your  cooperation.  I  am  glad 
to  state  that  we  have  had  very  excellent  cooperation  from  all  of  you. 
A  copy  of  the  announcement  was  sent  to  about  170  technical  and 
trade  publications,  including  engineering,  mining,  telephone,  elec- 
tric railway,  lumber,  commerce,  export,  architectural,  contracting. 
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and  farm  journals,  and  others,  with  a  letter  inviting  their  co- 
operation. Their  response  was  gratifying,  and  notice  of  the  es- 
tablishment of  the  Service  Bureau  appeared  in  many  papers 
throughout  the  United  States  and  in  some  foreign  countries.  An- 
nouncements were  also  sent  to  many  associations  and  individualB 
interested  in  preservative  treatment  and  the  use  of  treated  wood. 
A  great  many  requests  are  received  for  information  on  this  sub- 
ject, and,  in  fact,  a  large  part  of  our  time  is  taken  up  in  answer- 
ing these  inquiries. 

A  trade  mark  or  emblem  of  the  Service  Bureau  was  designed, 
and  it  is  presumed  you  are  all  familiar  with  it.    Here  it  ie. 


During  the  past  few  months  we  have  been  called  upon  to  address 
meetings  of  several  associations  of  national  repute.  Mr.  C.  M. 
Taylor  spoke  on  "The  Successful  Treatment  of  Bridge  Timbers"  at 
the  annual  convention  of  the  American  Railway  Bridge  and  Build- 
ing Association.  Mr.  Geo.  M.  Hunt  addressed  the  Mining  Congress 
on  the  treatment  of  mine  timbers.  A  paper  on  "Creosoted  Timber 
in  Port  Construction"  was  read  and  discussed  by  Mr.  Horrocks  and 
Mr.  Coleman  at  the  annual  convention  of  the  American  Association 
of  Port  Authorities.  Mr.  J.  H.  Waterman  told  the  Roadmasters' 
Association  about  the  treatment  of  ties  and  timbers.  Mr.  Angier 
prepared  a  report  for  the  Southern  Forestry  Congress  on  "Wood 
Preservation  on  the  Railroads."  In  addition  to  these,  the  use  and 
treatment  of  timber  in  various  forms  were  discussed  informally  at 
several  other  meetings. 

Articles  on  the  treatment  of  wood  and  its  use  were  prepared  for 
various  trade  Journals,  and  we  have  exhibited  here  on  the  wall  sev- 
eral hundred  articles  which  have  been  clipped  from  various  pub- 
lications during  the  past  few  months.  From  the  covers  of  many 
of  these,  which  are  also  on  exhibit,  you  will  note  that  these  articles 
appeared  in  magazines  of  all  kinds,  including  the  Proceedings  of 
many  associations,  as  well  as  our  own. 

It  occurs  to  me  that  one  of  the  most  practical  ways  for  us  to 
bring  the  subject  of  wood  preservation  before  men  who  will  before 
long  be  in  position  to  recommend  the  use  of  treated  wood  is  to  see 
that  copies  of  our  Proceedings  are  on  file  in  the  various  universities. 
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where  engineering  students  can  consult  them.  Some  of  us  could 
do  a  little  "missionary"  work  along  this  line.  We  could  see  that  a 
copy  is  placed  in  the  library  of  the  university  of  which  we  are  a 
graduate.  Perhaps  some  of  us  have  copies  of  back  numbers  of  the 
Proceedings  which  we  could  donate  to  them. 

We  have  cooperated  with  committees  of  various  associations  in- 
terested in  the  treatment  of  wood,  assisting  them  In  the  preparation 
of  reports  and  advising  them  of  up-to-date  practice  in  the  treatment 
of  wood. 

Exhibits  showing  the  use  and  treatment  of  wood  were  prepared 
for  the  Chicago  Pageant  of  Progress  Exposition  and  the  National 
Good  Roads  Show.  Arrangements  were  made  for  an  exhibit  at  the 
American  Mining  Congress  which  was  prepared  and  conducted  by 
the  Forest  Products  Laboratory  and  the  Bureau  of  Mines.  These 
exhibits  consisted  mainly  of  samples  of  preservatives,  photographs 
and  specimens  of  treated  and  untreated  wood  after  various  periods 
of  service,  and  articles  on  the  treatment  of  wood  and  standard  speci- 
fications for  distribution.  An  exhibit  featuring  particularly  the  use 
of  treated  material  for  highway  construction  is  now  being  shown 
at  the  Little  Rock,  Ark.,  meeting  of  the  American  Association  of 
Engineers. 

Last  January  the  Bureau  of  Public  Roads  issued  Instructions  to 
its  District  Engineers  in  which  they  were  requested  to  recommend 
to  States  in  their  district  the  elimination  of  timber  bridges  on  Fed- 
eral Aid  projects.  No  mention  was  made  of  the  use  of  well-treated 
timber,  and  these  instructions  were,  therefore,  generally  construed 
to  mean  that  the  Government  did  not  approve  of  the  use  of  treated 
timber.  As  a  result  of  the  activities  of  the  Service  Bureau  and 
others,  the  Bureau  of  Public  Roads  in  September  amended  these  in- 
structions to  their  District  Engineers  to  permit  the  use  of  well- 
creosoted  material. 

We  know  that  by  the  use  of  well-treated  wood  permanent  struc- 
tures are  obtained  at  a  cost  considerably  less  than  if  built  of  so- 
called  permanent  material.  We  know  also  that  the  cost  of  upkeep 
of  such  structures  is  practically  negligible,  and  that  their  perma- 
nence can  not  be  questioned.  Realizing,  therefore,  the  immensity 
of  this  field  for  treated  material  and  the  advantages  which  the  pub- 
lic must  reap  from  the  use  of  this  material  in  highway  construc- 
tion, an  article,  "Treated  Timber  for  Highway  Construction,"  was 
prepared,  printed,  and  sent  to  highway  officials  and  engineers  in- 
terested in  road  construction  problems.  The  article  was  published 
in  several  engineering,  contracting,  and  lumber  journals.  That  our 
work  in  this  respect  is  bearing  fruit  is  shown  by  requests  received 
for  information  and  assistance  in  drafting  and  revising  specifica- 
tions for  treated  material. 
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Through  the  Service  Bureau  and  the  Executive  Committee  of  the 
American  Wood  Preservers'  Association  a  member  of  the  associa- 
tion has  been  appointed  to  act  on  a  committee  to  study  the  problem 
of  highway  bridge  floor  design  in  an  attempt  to  eliminate  any  pos- 
sibly fire  hazard.  The  committee  consists  of:  Mr.  G.  W.  Booth, 
Chief  Engineer.  National  Board  of  Fire  Underwriters;  Mr.  E.  F. 
Kelley,  Chairman  of  Sub-Committee  on  Bridge  Standards  of  the 
American  Association  of  State  Highway  Officials,  Bureau  of  Public 
Roads;  Mr.  D.  F.  Holtman,  Chief  Engineer,  National  Lumber  Man- 
ufacturers' Association;  Mr.  L.  T.  Ericson,  Chief  Engineer,  Jennison- 
Wright  Company.  Mr.  L.  T.  Ericson  is  the  A.  W.  P.  A.  representa- 
tive, and  Mr.  Holtman  is  also  a  member  of  this  association. 

Early  last  fall  we  advised  the  engineering  schools  throughout  the 
country  that  we  would  be  glad  to  talk  to  the  senior  engineering  stu- 
dents on  the  preservative  treatment  of  wood  and  the  use  of  treated 
material  for  construction  purposes.  To  date  we  have  had  61  re- 
quests for  such  addresses,  distributed  through  the  entire  country, 
in  43  states.  Seventeen  of  these  talks  have  been  given;  definite 
arrangements  have  been  made  for  14  more;  and  tentative  arrange- 
ments have  been  made  for  the  30  remaining.  These  addresses  have 
been  given  by  H.  R.  Condon,  Neal  D.  Evans,  A.  E.  Larkin,  H.  J. 
von  Leer,  R.  S.  Manley,  E.  E.  Pershall,  S.  T.  Pollock,  Geo.  E.  Rex, 
O.  C.  Steinmayer,  C.  M.  Taylor,  R.  H.  White,  W.  P.  Wiltsee,  and  my- 
self. An  outline  of  a  proposed  lecture  to  engineering  students  was 
prepared  for  the  use  of  speakers  who  did  not  have  an  opportunity 
to  prepare  an  address  of  their  own.  Many  members  of  the  associa- 
tion have  stated  that  they  would  be  glad  to  make  such  addresses, 
and  F.  J.  Angier,  Nelson  C.  Brown,  Walter  Buehler,  C.  C.  Fritz,  W. 
H.  Grady,  C.  L.  Hill,  Forrest  Shinn,  J.  H.  Waterman,  and  others, 
will  give  similar  addresses  within  a  short  time. 

Wood  preservation  plays  an  important  part  in  the  conservation 
of  our  forest  resources  by  making  one  treated  timber  take  the  place 
of  several  untreated  timbers,  thereby  reducing  considerably  the 
drain  on  our  forests.  Well-treated  wood  can  be  economically  used, 
not  only  for  railroad  ties,  bridge  timbers,  piling,  poles,  posts,  wood 
block  floors,  paving,  mine  timbers,  wood  pipe,  barge  and  ship  tim- 
bers, and  other  uses  with  which  wood  preservers  are  familiar,  but 
for  all  structural  timbers,  especially  for  the  construction  of  wooden 
buildings  of  various  types. 

In  his  address  yesterday  Mr.  Aishton  told  us  that  we  needed  a 
press  agent.  Recognition  of  this  fact  was  one  reason  for  the  estab- 
lishment of  the  Service  Bureau.  You  gentlemen  are  each  a  part 
of  that  Bureau,  and  no  one  of  you  should  lose  an  opportunity  to 
tell  about  the  advantages  of  using  treated  timber.  Many  of  you  are 
members  of  local  engineering  societies,  and  I  doubt  if  many  mem- 
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bers  of  these  societies  are  familiar  with  preservative  treatment  and 
the  use  of  treated  wood.  Make  it  a  point  to  discuss  the  treatmetft 
of  wood  at  your  regular  meetings.  If  you  can  arrange  to  address 
the  meeting  we  will  be  glad  to  furnish  slides  to  illustrate  your  talk. 

We  are  always  glad  to  have  the  suggestions  of  each  member  of 
the  association.  Many  of  you  undoubtedly  come  in  contact  with 
engineers  and  others  who  could  use  well-treated  wood  advantage- 
ously In  places  where  they  are  now  using  other  material.  Write  us 
about  it;  perhaps  we  have  data  on  hand  which  would  convince  them 
that  treated  timber  would  be  more  economical.  If,  on  the  other 
hand,  you  feel  that  we  are  not  attacking  a  problem  from  the  right 
angle,  do  not  hesitate  to  send  us  your  comments  and  criticisms.  As 
stated  above,  we  have  had  excellent  cooperation  from  you  thus  far, 
and  we  hope  that  we  will  continue  to  have  it.     [Applause.] 

Mr.  Angieb:  Mr.  President,  I  think  this  is  an  opportune  time  for 
me  to  say  a  few  words.  I  think  the  Service  Bureau  is  the  best 
thing  we  ever  put^cross.  It  is  a  wonderful  thing.  We  want  every 
member  of  this  Association  to  help  educate  the  people  to  the  ne- 
cessity of  treating  timber. 

Gentlemen,  think  of  it,  in  1920  out  of  50  billion  feet  of  lumber 
produced  In  this  country  only  about  four  per  cent,  or  two  billion 
one  hundred  million  feet  were  treated.  We  ought  to  treat  20  per 
cent.  Qoing  back  for  ten  years  we  have  treated  more  than  seven- 
teen billion  board  feet  of  lumber,  and  of  that  seventeen  billion 
board  feet  about  77  per  cent  was  cross  ties,  5  per  cent  piles,  3  per 
cent  poles,  and  5  per  cent  wood  blocks,  leaving  only  about  10  per 
cent  for  all  other  timber.  Of  the  two  billion  board  feet  of  lumber 
used  for  car  construction  in  this  country  scarcely  any  of  it  is 
treated.  I  do  not  know  what  percentage  should  be  treated,  but  per- 
haps a  great  deal  of  it. 

I  think  we  all  ought  to  get  back  of  the  Service  Bureau  and  help 
to  educate  the  people  to  the  necessity  of  treating  timber,  and  we 
should  treat  more  of  it.  Instead  of  one  hundred  plants  in  this 
country  we  should  have  five  hundred.  We  need  more  members  in 
the  Association.  We  are  going  to  try  this  year  to  bring  this  Asso- 
ciation up  to  a  thousand  members,  and  when  we  get  a  thousand 
members,  and  therefore  more  money  to  further  the  interests  of  the 
Association,  we  are  going  to  accomplish  something.  We  want  you 
all  to  pull  with  us.     [Applause.] 

Mb.  Crawford:  Before  any  other  remarks  are  made  I  want  to 
say  a  few  words  further  which  I  feel  really  belong  to  our  report. 
You  all  know  that  our  Association  has  been  in. existence  some  seven- 
teen years,  and  that  not  very  much  educational  or  publicity  work 
has  been  done  by  the  Association.  This  Is  a  new  project,  as  you  all 
Know.    The  members  of  the  Board  are  new,  the  Secretary-Manager 
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is  new  and  the  work  that  we  have  just  started  is  new.  It  is  in  a 
measure  on  trial.  The  work  has  been  going  along  very  nicely,  but 
I  do  not  think  that  this  report  should  be  wound  up  without  my 
saying  something  with  reference  to  the  Board  which  was  appointed 
a  year  ago,  and  something  of  the  attitude  with  which  the  Board 
has  undertaken  this  problem. 

It  is  very  pleasing  to  me  to  report  upon  tha,  unity  of  purpose, 
and  the  harmgny  which  has  characterized  this  Board.  If  ever  h 
set  of  men  was  selected  to  carry  on  a  great  work  who  began  that 
work  with  a  set  purpose  in  mind,  forgetting  self,  and  hobbies  and 
pet  theories  and  devoting  their  untiring  energies  to  carrying  out  a 
direct  project,  I  can  say  this  board  is  a  similar  body  of  men.  They 
have  worked  as  one  man,  outlining,  planning,  organizing  this  work 
so  as  to  expand  and  broaden  out  our  industry,  and  make  the  indus- 
try of  wood-preservation  one  of  which  we  can  all  be  proud. 

Now,  gentlemen,  this  Board,  together  with  its  Secretary  Manager, 
cannot  do  it  all,  and  do  not  forget  that  this  Service  Bureau  is  a 
part  of  the  American  Wood-Preservers*  Association,  and  you  are  a 
part  of  it.  We  need  the  hearty  co-operation  and  support  of  every 
member  of  this  Association,  and  we  are  going  to  ask  you  to  give 
us  that  support.  I  am  saying  that  in  addition  to  this  report  that 
Mr.  Hicks  has  made,  in  which  he  has  complimented  the  Association 
afi  a  whole,  and  the  individual  members  on  the  work  that  they  have 
already  given  us,  that  I  feel  in  view  of  that  we  can  again  ask  you 
and  impress  upon  you  the  fact  that  we  need  the  hearty  cooperation 
and  the  hearty  support  of  every  member  of  this  Association.  Don't 
forget  that  our  offices  are  in  the  Otis  Building,  Chicago,  and  that 
those  are  your  offices,  and  when  you  come  to  Chicago  call  there  and 
find  out  what  Mr.  Hicks  has  been  doing.  He  is  willing  and  anxious 
at  all  times  to  give  you  a  detailed  report  of  everything  that  has 
been  done,  and  I  will  ask  you  to  make  that  a  part  of  your  head- 
quarters in  Chicago.  I  am  saying  this  to  the  members  of  the  Bureau 
and  to  the  Association  as  a  whole.     [Applause.] 

Mr.  Waterman:  Mr.  President  and  Gentlemen:  There  is  not 
anybody  that  can  look  at  this  body  of  men  but  knows  that  they  are 
among  the  best  business  men  in  this  Association.  I  do  not  believe 
there  is  anybody  in  this  Association  who  is  unwilling  to  boost  for 
them  and  pull  for  them. 

Mr.  Aishton  said  yesterday  we  wanted  a  press  reporter.  They 
are  our  press  reporters.  Now  I  am  going  to  tell  you  a  story  and  I 
will  be  through,  and  it  applies  to  this  Board.  Some  years  ago  I 
was  up  in  the  Black  Hills,  and  I  was  walking  along  the  track  look- 
ing at  some  experimental  ties,  and  down  in  a  little  creek  I  saw  a 
man  working,  and   I   said:     "What  are  you  doing?"    He  said,  "I 
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am  panning  out  free  gold/*  Well,  then  I  sat  and  watched  him  a 
while.  He  had  a  little  pan,  and  he  put  in  dirt,  and  he  put  some 
water  in  and  he  stirred  it  around  and  rolled  it  a  little,  and  the 
droes  and  the  water  ran  OTer  the  sides  and  by  and  by  in  the  bottom 
of  the  pan  I  could  see  gold,  traces  of  gold,  and  that  is  the  way  he 
was  making  his  living,  panning  out  gold.  Now,  gentlemen,  these 
men  are  not  infallible.  They  make  mistakes,  and  I  do  not  doubt 
but  what  if  you  put  some  oi  them  in  a  pan  and  put  some  water  in 
and  stirred  it  around  the  water  would  be  roily  (laughter),  but  if 
you  kept  applying  water  long  enough  you  would  not  And  traces  of 
gold,  but  you  would  find  gold  nuggets  in  the  bottom  of  it  (applause). 
Now,  don't  criticise  this  bunch.  They  will  do.  things  wrong.  If 
they  didn't  they  would  be  in  heaven,  and  we  don't  want  them  in 
heaven.  We  want  them  here  (laughter),  to  advance  the  interests 
of  wood  preservation,  and  if  they  do  things  you  don't  like,  remember 
the  pan.  Let  it  go  over  and  down  the  creek,  and  you  will  get  the 
gold,  the  real  gold,  and  there  is  nothing  in  this  country  that  will 
produce  more  gold  for  this  great  country  of  ours  than  conserving 
our  forests,  and  there  is  no  way  you  can  conserve  our  forests  better 
than  by  preserving  wood.     [Applause.] 

The  Pbesident:  Mr.  Joyce,  I  would  like  you  to  come  up  here 
because  I  wish  you  to  receive  a  compliment  from  the  Association. 
You  all  seem  to  be  happy  over  the  results  of  the  Service  Bureau 
Board,  and  I  wish  you  all  to  look  in  the  face  of  the  man  who  worked 
harder  to  produce  this  Service  Bureau  Board  than  any  other  in  the 
Association  (applause).  By  the  way,  he  left  Florida  and  came  all 
the  way  up  here  to  be  present  at  this  time.  This  Service  Bureaa 
Board  is  something  he  is  proud  of  and  so  ought  to  tell  you  about  it. 

Mr.  Joyce:  Mr.  President  and  Gtentlemen:  We  have  heard  a  lot 
about  gold.  Occasionally  there  is  in  nature  something  very  rare 
•that  produces  pure  gold,  gold  that  contains  no  dross.  It  is  not 
necessary  to  compliment  nature.  Gentlemen,  we  have  with  us  the 
exponent  of  pure  gold,  Mr.  Waterman.     [Laughter.] 

The  President:  Any  other  comment  at  this  time  on  the  work  of 
the  Service  Bureau  Board?  If  you  have  no  bouquets,  give  us  some-  ^ 
thing  else.  Mr.  Crawford,  I  am  sure  I  speak  for  the  Association 
in  saying  that  we  are  agreeably  surprised  at  the  results  the  Service 
Bureau  Board  have  been  able  to  accomplish  in  these  short  six 
months.  I  know  that  a  year  from  now  the  Association  will  not  be 
only  stronger  on  account  of  you,  but  It  will  be  boosting  more  for 
you  than  they  are  doing  today.  We  thank  you  for  your  report, 
and  bid  you  Godspeed  for  another  year.     [Applause.] 

Mr.  Manley  will  now  instill  a  little  more  confidence  into  our  good 
industry.     [Applause.] 
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CONFIDENCE  IN  THE  INDUSTRY 
By  R.  S.  Manley 

The  subject  assigned  to  me  for  a  short  address  is  "Confidence 
in  the  Industry."  That  is,  in  other  words,  a  firm  trust,  or  a 
firm  belief  in  the  industry. 

Confidence  in  the  industry  may  be  either  the  confidence  of 
those  engaged  in  the  industry,  or  the  confidence  of  those  outside 
of  the  industry  in  the  industry. 

It  is  my  conviction  that  unless  those  within  the  industry  have 
a  firm  trust,  and  belief  in  the  industry,  there  is  no  chance  for 
those  outside  of  the  industry  to  have  such  firm  belief  or  trust. 

There  are  a  number  of  ways  by  which  those  within  the  in- 
dustry may  demonstrate  their  confidence,  among  which  are  the 
following: 

1.  By  taking  every  opportunity  to  impress  the  dignity,  use- 
fulness, need,  and  eflSciency  of  wood  preservation  on  all  persons 
with  whom  one  comes  in  contact. 

2.  By  endeavoring  in  every  way  to  so  operate  a  wood  pre- 
serving plant,  or  to  so  conduct  a  business  as  to  impress  the  out- 
sider with  the  seriousness  and  honorable  intent. 

3.  By  urging  customers  to  purchase  that  which  will  best 
serve  their  needs. 

4.  By  taking  active  and  serious  part  in  the  conduct  of  the 
affairs  of  the  Association. 

5.  By  supporting  that  very  valuable  mouth-piece  of  the 
American  Wood-Preservers'  Association,  the  Service  Bureau, 

6.  By  boosting  not  knocking. 

I  will  take  each  one  of  these  in  turn  and  elaborate  on  it. 

1.  Every  member  of  the  Association  should  grasp  every  op- 
portunity to  speak,  write,  demonstrate,  or  in  any  other  way 
spread  the  knowledge  of  wood  preservation.  This  is  the  age  of 
propaganda,  an  idea  widely  disseminated  lives  through  succes- 
.  sive  generations.  This  country,  and  in  fact  the  world  has  in 
the  past  been  flooded  with  the  idea  that  it  is  necessary  to  build 
of  concrete  or  steel,  if  one  wishes  to  build  for  permanence. 

Bridges,  barges,  water  tanks,  culverts,  transmission  lines,  and 
wharves  have  been  built  of  one  or  the  other,  when  preserved 
wood,  in  the  end,  would  have  served  much  better,  and  no  ac- 
count has  been  taken  in  many  cases  of  the  cost  incident  of  up- 
keep to  steel  structures  and  steel  barges  in  scraping,  red  lead- 
ing, painting,  dry  docking,  etc.,  and  too  little  attention  has  been 
given    the    question    of    obsolescence    which    might    result    from 
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rapidly  changing  traffic,  and  other  conditions  nor  on  the  other 
hand  to  the  reclamation  value  of  preserved  material  when 
changes  in  structures  are  necessary.  What  other  material  can 
be  re-used  to  the  same  extent  as  preserved  wood?  Study  these 
points,  and  work  hard  to  discover  other  points,  and  then  talk 
until  your  tongue  hangs  out,  and  write  until  you  have  writer's 
cramp,  and  demonstrate  as  long  as  you  can  find  anyone  to 
demonstrate  to;  get  worked  up  about  it,  and  start  the  ideas  circu- 
lating until  they  become  as  common  as  household  words. 

2.  This  relates  to  the  conducting  of  a  business,  or  the  operat- 
ing of  a  plant  so  as  to  inspire  confidence.  You  should  make 
sure  that  the  Operating  and  Sales  Department  realize  the  ideals 
for  which  you  are  striving,  to  the  end  that  by  their  efforts  the 
public  will  expect  and  get  material  which  will  reflect  credit  on 
the  industry,  and  inspire  confidence  in  it. 

3.  This  refers  to  the  sale  of  material  which  most  nearly  fits 
the  need  of  a  customer.  Customers  naturally  expect  that  wood 
preservers  can  tell  them  what  will  best  serve  them  in  the  various 
types  of  structure,  and  in  the  various  localities  where  they  are 
to  be  used.  While  one  cannot  dictate  to  a  customer  as  to  what 
he  shall  and  shall  not  buy,  careful  thought  should  be  given  to 
this  question,  and  careful  recommendations  made  which  will 
impress  the  customer  with  the  willingness  and  desire  of  the 
wood  preservers  to  assist  him,  in  showing  him  what  will  be  to 
his  advantage  to  use.  Uniformity  of  recommendation  can  only 
be  brought  through  standards. 

4.  As  to  active  participation  in  the  affairs  of  the  Association, 
it  is  axiomatic  that  if  one  is  a  member  he  should  shoulder  the 
duties  of  a  member.  There  are  many  outstanding  examples 
among  the  members  of  the  Association  who  have  labored  year 
in  and  year  out  in  the  interest  of  the  Association,  and  to  these 
men  is  due  the  credit  for  the  present  successful  and  prosperous 
condition  of  the  Association.  There  are  others,  who  for  one 
reason  or  another,  and  I  do  not  exclude  myself  from  this  class, 
have  not  been  able  to  take,  or  who  have  not  taken,  as  active,  or 
as  important  a  part  in  the  upbuilding  of  the  Association  as  they 
should,  or  could  have  taken.  If  there  are  any  persons  who  feel 
that  they  are  in  this  class,  let  them  each  go  back  to  his  work 
from  this  Convention  with  the  firm  resolution  to  do  his  best 
in  every  way  to  further  the  ends  of  the  Association,  and  to  un- 
dertake any  work  which  may  be  assigned  to  him,  or  which  he 
may  feel  capable  of  doing  for  the  good  of  the  Association. 

5.  Support  of  the  Service  Bureau.  All  that  has  been  said  be- 
fore about  publicity  is  made  easier  because  of  the  existence  of 
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the  Service  Bureau,  and  this  Bureau  deserves  the  whole-hearted 
support  of  the  members  to  a  greater  degree  than  it  has  received 
up  to  the  present  time.  Let  me  read  to  you  a  paraphrase  of  an 
article  describing  the  Portland  Cement  Association,  which  to  my 
mind  exactly  describes  the  Service  Bureau: 

The  Service  Bureau  of  the  American  Wood  Preservers' 
Association  may  be  termed  a  "Scientific-Educational-Promo- 
tion Bureau"  which  is  concerned  in  the  increased  knowl- 
edge, usefulness  and  use  of  preserved  wood  products  and 
is  not  concerned  in  the  commercial  or  competitive  field,  hav- 
ing nothing  whatever  to  do  with  the  sale  or  distribution  of 
preserved  wood,  nor  in  the  trading  relationships  between 
the  members  themselves  or  between  the  members  and  their 
patrons. 

Among  structural  materials,  preserved  wood  products  oc- 
cupy a  broad,  unlimited  and  varied  field  of  usefulness  be- 
cause of  their  resistance  to  all  forms  of  wood  destroying 
elements  and  because  of  their  fitness  and  simplicity  of  use. 

Because  of  these  facts  the  Service  Bureau  of  the  Ameri- 
can Wood  Preservers'  Association,  composed  of  firms  in- 
terested in  the  wood  preserving  industry,  was  formed,  its 
object  being  to  enlighten  the  public  at  large  and  thereby 
increase  the  demand  for  preserved  wood. 

There  are  quite  a  number  of  products  which  could  be  of 
great  value  and  benefit  to  the  consuming  public,  which  have 
not  received  the  attention  and  use  that  they  are  entitled  to 
because  of  the  failure  of  those  distributing  them  to  dis- 
seminate information  as  to  their  worth  and  usefulness. 
These  facts  have  caused  producers,  in  these  modern  times  of 
advertising,  to  combine  their  forces  in  order  to  spread  in- 
formation concerning  the  qualities  of  their  products,  and 
wherever  the  consumer  has  found  the  products  thus  ad- 
vertised, to  be  Just  what  they  are  reputed  to  be,  an  increased 
demand  results  which  is  of  great  value  to  both  the  con- 
sumer and  the  producer. 

The  result  obtained  by  the  Service  Bureau,  within  the 
short  space  of  time  that  it  has  been  in  existence,  proves  be- 
yond a  doubt  that  unified  effort  in  the  research-education- 
al-promotion field  will  result  in  trad*  expansion  without 
eliminating  competition,  so  necessary  to  the  welfare  of  the 
public.  Through  the  efforts  of  this  Bureau,  within  a  short 
period  of  time,  the  consuming  public  will  have  a  wide  knowl- 
edge of  the  usefulness  and  qualities  of  preserved  wood, 
which  is  of  inestimable  value  in  the  forward  march  and 
progress  of  these  times. 

Accomplishments  in  the  field  of  decay  prevention  alone 
would  warrant  the  work  of  this  Bureau.  If  consideration 
Is  given  to  the  annual  loss  sustained  in  this  country  because 
of  decay  in  every  form  of  unpreserved  wood  construction.  It 
will  be  seen  that  enormous  waste  results,  which  places  a 
great  burden  on  the  public  and  is  depleting  our  once  prized 
and  large  forests. 
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Modem  wharves,  bridges,  railroads,  bulkheads,  etc.,  are 
built  of  preserved  wood  because  it  is  durable,  sanitary,  and 
the  first  cost  is  practidklly  the  last. 

There  are  plants  connected  with  the  industry  located  in 
all  parts  of  the  United  States  which  not  only  afford  work  for 
many,  but  do  a  great  service  to  mankind  by  transforming  a 
product  of  limited  life  into  one  of  unlimited  life. 

This  Bureau  is  cognizant  of  its  responsibility  to  the 
public  and  for  this  reason  it  is  doing  its  utmost  to  prevent 
the  improper  use  and  abuse  of  preserved  wood  and  is  using 
its  best  efforts  to  have  it  adopted  wherever  practicable.  With 
the  statistics  it  has  accumulated,  ancf  through  its  research 
work,  it  is  able  to  disseminate  information  that  will  show, 
when,  where  and  how  preserved  wood  will  best  serve  the 
public,  and  the  most  trustworthy  engineers,  architects  and 
contractors  will  accept  its  recommendations  as  final;  and 
the  interests  of  the  private  owners,  municipalities  and  tax- 
papers  will  be  well  taken  care  of  through  these  professions. 

Preserved  wood  ranks  high  in  the  development  of  modern 
highways  as  it  is  well  adapted  for  use  in  permanent  and 
adequate  drainage  structures  that  will  take  care  of  the 
present  day  and  future  traflic  needs;  and  the  work  of  this- 
Bureau,  in  enlightening  the  public  along  these  lines,  is  a 
great  service  rendered  not  only  to  the  community  but  to 
the  industry. 

Mankind  of  the  present  day  has  not  come  to  realize  and 
appreciate,  to  any  great  extent,  the  important  position  that 
Preserved  Wood  holds  in  the  construction  world,  although 
its  use  covers  a  large  field. 

Briefly  speaking,  the  object  of  the  Service  Bureau  is  to 
distribute  far  and  wide,  advertising  and  literature  that  will 
extend  the  use  of  preserved  wood  and  show  how  the  best 
possible  results  may  be  obtained  through  its  adoption. 

It  is  through  the  principles  and  practices  adhered  to  in 
the  conduct  of  this  Bureau's  work  that  its  members  ex^ 
press:  (1)  recognition  of  their  responsibility  to  the  pub- 
lic; (2)  faith  in  the  utility  of  their  product;  and  (3)  be- 
lief in  the  value  and  necessity  of  Research-Ed ucational- 
Promotional  work  as  a  developer  of  their  markets. 

6.  This  refers  to  boosting  instead  of  "knocking.'*  I  will 
pass  lightly  over  this  question  of  knocking,  as  it  is  so  universally 
condemned  not  only  as  productive  of  lack  of  confidence,  but  aiso 
as  the  poorest  of  business  policies,  and  because  the  tendency  of 
the  majority  of  wood  preservers  is  to  avoid  the  practice;  how- 
ever, I  must  refer  to  the  resultant  destruction  of  confldeiico. 
point  out  its  probable  cause,  and  prescribe  the  cure. 

As  all  of  you  well  know,  wood  preserving  plants  are  built  be- 
cause of  the  hope  and  intention  that  they  will  be  money  makers. 
The  belief  that  there  is  probability  of  large  returns  on  the  in- 
vestment has  caused  the  building  of  a  larger  number  of  wood 
preserving  plants  than   the  undeveloped  demand  for  preserved 
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wood  justifies.  Please  note  that  I  say  undeveloped.  TUe  build- 
ing plants,  the  capacity  of  which  exceeds  the  demand  for  the 
product  inevitably  makes  it  diflElcult  for  all  to  fill  their  plants  to 
capacity.  Consequently  the  competition  in  securing  the  limited 
amount  of  business  which  offers,  is  very  keen.  Naturally  all 
cannot  be  successful,  and  the  effect  of  this  limited  and  inade- 
quate demand  is  bound  to  be  disappointment  and  dissatisfaction. 
Faith  in  the  industry  is  lost,  and  there  are  some  who  fail  to  appre- 
ciate the  truth  of  the  quotation: 

"For  every  evil  under  the  sun. 
There  is  a  remedy,  or  there  is  none. 
If  there  is  one,  seek  and  find  it. 
If  not,  submit,  and  never  mind  it." 

What  is  the  remedy? 

There  is  no  industry  in  these  United  States  which  looks  for- 
ward to  a  brighter  future  than  our  industry.  Science  nnd 
economy  demand  the  continued  use  in  increased  quantities  of 
preserved  wood.  The  day  of  the  all-heart  schedules  Is  passing 
and  the  available  supply  of  all-heart  timbers  is  lessening.  This  in- 
dustry converts  to  usefulness  the  vast  quantities  of  otherwise  in- 
ferior woods  and  even  without  proper  development  of  demand  the 
industry  will  grow. 

But  what  of  the  industry  if  developed? 

I  feel  safe  in  saying  that  all  that  is  necessary  to  completely  fill 
the  capacities  of  the  existing  plants  Is  to  develop  the  domestic  mar- 
ket. The  Service  Bureau  Is  getting  valuable  general  publicity. 
This  In  the  iSast  has  been  lacking. 

If  those  engaged  In  the  Industry  will  follow  up  this  general  pub- 
licity with  their  own  advertising  and  by  this  I  do  not  mean  little 
square  announcement  cards  In  the  technical  papers;  spending 
money  to  the  same  extent  as  other  Industries  do,  they  will  eventu- 
ally have  the  demand  created  which  will  enable  them  to  operate 
full  time,  sell  their  product  at  cost  plus  a  fair  percentage  Including 
the  advertising  expense  and  remove  the  causes  which  bring  about 
loss  of  faith  which  destroys  both  the  confidence  within  and  without. 

It  does  not  take  a  gn*eat  deal  of  business  sagacity  to  deduce  the 
truism:  Too  many  plants  and  lack  of  demand  calls  for  either  the 
discontinuance  of  some  plants  or  the  creation  of  larger  markets. 

There  Is  the  greatest  amount  of  Ignorance  to  be  overcome,  even 
among  engineers.  As  an  example,  one  of  the  engineers  In  a  south- 
ern state,  after  receiving  advertising  literature  for  months,  after 
listening  many  times  to  the  presentation  of  the  value  of  creosotlng 
by  a  competent  salesman,  was  persuaded  to  visit  a  creosotlng  plant. 
His  remark  after  careful  Inspection  was,  "Why  you  really  have 
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something  of  value,  here.  I  read  your  literature  because  of  the 
pictures  and  I  listened  to  you,  because  you  are  a  good  fellow,  but 
until  now  I  didn't  belieye  you  had  anything  worth  while." 

Publicity,  education,  demonstration,  adyertisement,  increased  de- 
mand, living  prices,  satisfied  owners,  confidence  restored, — this  Is 
the  logical  sequence.  I  should  consider  that  the  industry  has  ad- 
vanced a  great  step  if  every  man  in  the  Association  would  pledge 
himself  to  once  a  week  during  the  coming  year  to  take  an  engineer 
to  inspect  a  creosoting  plant,  his  own,  if  possible,  but  at  any  rate  a 
plant.  I  have  never  seen  it  fail  to  produce  results, — an  engineer 
who  has  been  shown  the  investment,  the  process,  the  machinery, 
the  product  and  the  results  as  shown  by  service  tests  and  records, — 
is  sold.  He  feels  that  he  is  part  of  the  industry,  that  he  has  more 
information  about  this  modern  discovery  than  his  brother  engi- 
neers, and  he  works  for  us.  Each  one  of  you — try  it — you  will  be 
advancing  your  own  industry. 

In  closing  I  want  to  say  that  I  have  the  utmost  confidence  in  the 
industry,  I  believe  that  without  exception  every  plant  desires  and 
intends  to  so  operate  as  to  make  its  product  produce  confidence  in 
the  industry. 

Let  us  take  the  Indianapolis  Creed  written  by  Meredith  Nichol- 
son as  our  guide.    Here  it  is: 

"From  this  city  of  homes,  James  Whitcomb  Riley  sent  winging 
his  songs  of  light  and  cheer  to  gladden  the  hearts  of  the  Nation. 
The  Riley  Spirit  is  the  Indianapolis  Spirit  of  confidence  and  hope. 
This  best  of  cities  rests  solidly  on  the  enduring  foundation  of 
American  liberty  under  law.  By  serving  my  city,  I  serve  my  coun- 
try.   Each  day  I  will  help  not  hinder;  work,  not  shirk." 

In  order  to  drive  home  the  fact  that  the  remedy  which  I  propose 
above  is  not  mere  theory  gleaned  from  reading  "Printers  Ink,"  "Ad- 
vertising and  Selling,"  or  other  propaganda  issued  in  the  interest 
of  the  advertising  fraternity  I  give  you  herewith  some  concrete 
facts — namely,  the  experience  of  the  company  of  which  I  have  the 
honor  to  be  president. 

The  number  of  inquiries  received  by  this  company  for  the  years 
1B19  to  1921  inclusive  were  as  follows: 

In  1919  the  circularlzation  of  prospective  customers  began;  num- 
ber of  inquiries  497. 

In  1920  mailing  list  was  increased  and  circularlzation  carried  on 
slowly;  number  of  inquiries  1,110. 

In  1921  increased  circularlzation  and  intensive  advertising;  num- 
ber of  inquiries  1,525. 

Now  it  was  to  be  expected  that  1920  would  exceed  1919,  due  to 
the  extremely  favorable  conditions  of  general  business  in  1'920,  but 
the  increase  by  50  per  cent  in  1921  inquiries  over  1920,  In  face  of  a 
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near  financial  panic  and  extreme  business  depression  shows  beyond 
any  shadow  of  a  doubt  that  the  trade  extension  program,  the  in- 
tensive cultivation  and  development  of  various  potential  markets 
was  directly  responsible  for  turning  what  might  have  been  a  tout 
into  a  victorious  campaign. 

Gentlemen,  if  you  will  only  take  this  lesson  individually  to  heart, 
and  will  case  aside  the  ancient  prejudices  of  the  wood  preserver 
to  the  expenditure  of  money  for  advertising,  and  with  the  confidence 
in  the  Industry  which  it  deserves,  boldly  do  your  part,  you  will 
come  into  your  own. 

The  President:  There  is  a  good,  gold  nugget.  Take  it  home 
with  you.  Our  publicity  has  not  been  what  it  should  be,  but  we 
are  slowly  rising  to  the  occasion.  When  Mr.  Aishton  comes  in  here 
and  tells  us  that  that  is  our  fault  we  must  believe  it,  because  up 
to  this  time  we  had  thought  that  we  had  been  serving  the  railroads 
fairly  well. 

Are  there  any  other  remarks  at  this  time  in  connection  with 
general  promotion  work  of  our  Association?  If  not,  we  will  pro- 
ceed with  our  program,  and  the  next  in  order  is  a  paper  jentitled, 
"Feasibility  of  Using  Tropical  Hard  Woods  for  Railroad  Ties  in 
this  Country'*  by  Nelson  C.  Brown.     [Applause.] 

Mr.  Brown:  Mr.  Chairman  and  Gentlemen,  when  I  was  asked  to 
get  up  this  paper,  I  found  that  a  great  deal  has  been  attempted 
along  the  lines  of  introducing  tropical  ties,  but  very  little  exact 
knowledge  is  available.  It  has  been  my  object  to  get  together  all 
of  the  threads  of  the  information  that  were  available  and  set  them 
forth  in  this  paper  which  I  trust  will  be  of  at  least  passing  interest. 


THE  FEASIBILITY  OF  INTRODUCING  TROPICAL  TIES 
IN  THE  UNITED  STATES 

By  Nelson  Courtland  Brown 

The  question  of  our  future  tie  supply  in  the  United  States  has 
long  been  an  important  one  and  is  growing  more  serious  each  year. 
A  great  deal  has  been  written  and  said  on  the  subject  so  tfiat  it  is 
almost  unnecessary  to  emphasize  here  that  our  American  railways 
are  concerned  over  their  future  tie  supply  and  its  cost.  This  prob- 
lem will  some  day  be  acute  and  it  must  be  solved  in  one  or  a  com- 
bination of  the  following  three  ways: 

1.  By  growing  a  sufficient  tie  supply  in  our  native  American  for- 
ests by  an  improved  system  of  forestry. 

2.  By  making  both  our  present  and  future  native  supplies  last 
longer  by  preservative  treatment  and  proper  tie  protective  devices. 
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3.    By  the  introduction  of  ties  from  foreign  sources  of  supply. 

A  study  of  the  world's  timber  supply  and  the  interdependence  of 
various  nations  upon  each  other  for  their  wood  supplies  has  demon- 
strated that  the  tropics  are  the  only  regions  of  large  timber  supply 
left  and  that  comparatively  little  exact  scientific  knowledge  is  avail- 
able regarding  them.  To  what  extent  they  play  at  the  present 
time  and  are  likely  to  play  in  the  future  is  the  province  of  this 
paper. 

After  a  comparatively  exhaustive  study  of  all  of  the  available 
material  in  our  libraries  and  by  questionnaires  sent  to  Maintenance 
of  Way  EiUgineers  and  others  of  all  American  railroads  who  might 
shed  any  light  whatsoever  on  the  subject  as  well  as  individual  let- 
ters addressed  to  those  who  may  have  had  experience  either  In  the 
tropics  or  in  the  use  of  tropical  ties  in  this  country,  it  is  regretted 
that  information  of  a  positive  and  satisfactory  nature  is  exceedingly 
sparse  or  unavailable. 

Our  more  immediate  neighbors,  Canada  and  Mexico,  surely  are 
not  dependable  sources  of  tie  timber  of  the  right  kinds  to  any  ma- 
terial extent.  It  is  generally  conceded  that  Russia  has  today  the 
most  ei^tensive  forests  and  timber  supply  of  any  nation  on  the 
globe  and  as  yet  the  extent  of  these  resources  has  not  been  defi- 
nitely determined.  Russia  has,  however,  been  the  main  source  of 
timber  supply  for  the  heavily  populated  sections  of  western  and 
southern  Europe  and  in  all  likelihood  will  continue  to  fulfill  this 
function  in  the  future  so  that  it  cannot  be  depended  upon  as  a 
source  of  lumber  or  ties  for  this  country.  Unless  more  extensive 
treatment  of  ties  is  practiced  in  this  country  and  a  comprehensive 
system  of  forestry  is  decided  upon  to  supply  the  necessary  ties  for 
the  future,  we  will  be  looking  to  other  sources,  and  the  tropics 
seem  to  be  the  only  source  of  supply  still  available  for  our  450  thou- 
sand miles  or  more  of  trackage.  At  the  present  time  our  knowl- 
edge of  those  tropical  resources  is  exceedingly  meagre. 

From  time  to  time  reports  of  vast  areas  of  many  kinds  of  trees, 
both  large  and  small  and  various  stories,  often  colorful  in  their 
descriptions  have  appeared  in  our  trade  and  popular  journals.  Too 
often  the  nature  of  these  reports  has  depended  upon  the  character 
of  some  promotion  scheme  and  consequently  the  nature  of  the  in- 
formation supplied  therein  has  not  been  altogether  scientific  and  in 
accordance  with  the  facts. 

By  the  tropics  we  must  consider  not  only  those  near-by  such  as 
the  West  Indies,  Central  America,  and  Northern  South  America, 
but  also  the  Philippines,  Africa,  the  Far  East  and  the  Pacific  Islands 
included  in  the  tropical  zone.  The  nearby  regions  such  as  the  West 
Indies,  Central  and  South  America  are  of  course  of  greatest  interest. 
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Sporadic  attempts  have  been  made  from  time  to  time  to  exploit 
these  forests  for  the  more  valuable  kinds  of  lumber  such  as  rose- 
wood, teak  and  mahogany  and  other  forms  of  forest  products  as 
well  as  cross  ties.  With  all  of  the  many  exploration  trips,  economic 
development,  etc.  of  various  sections  of  the  tropics,  it  is  surprising 
that  more  exact  and  correct  scientific  information  is  still  sadly 
missing  regarding  the  availability  as  well  as  the  feasibility  of  de- 
pending upon  the  tropics  for  even  a  portion  of  our  tie  supply.  It 
is  a  singular  fact  that  there  have  been  many  inconsistencies  sur- 
rounding this  tie  subject.  For  exatnple,  in  the  Brazilian  tropics 
Eucalyptus  trees  from  Australia  have  been  introduced  for  a  con- 
siderable mileage  on  a  local  railway  In  the  Amazon  district.  Again 
Brazilian  ties  have  been  sent  from  the  Amazon  section  to  Italy  for 
the  National  Railways  there  and  it  may  be  of  further  interest  to 
know  that  the  Siberian  railway  built  across  a  country  so  richly  en- 
dowed with  forests  is  partially  constructed  of  Douglas  fir  and  red- 
wood ties  shipped  from  this  country. 

During  the  past  30  years  or  more,  attempts  have  been  made  to 
introduce  tropical  ties  to  this  country,  especially  from  the  West 
Indies  and  South  America.  Steamship  lines  have,  in  some  cases, 
offered  tonnage  at  a  negligible  cost  or  in  some  cases  at  no  cost  In 
order  to  get  such  a  movement  under  way.  It  is  obvious,  of  course, 
that  such  tropical  woods  of  high  durability,  hardness,  and  weight 
such  as  mahogany,  green  heart,  lignum  vitae  and  quebracho  would 
prove  to  be  very  excellent  ties  if  their  prohibitive  cost  for  cross  tie 
material  would  not  prevent  their  further  introduction. 

It  seems  to  be  a  notable  fact  that  practically  no  satisfactory  rec- 
ords have  been  kept  of  the  use  of  tropical  ties  in  this  country  in  the 
past,  with  minor  exceptions,  thus  throwing  the  tropical  tie  ques- 
tion still  "in  the  air."  Local,  common,  and  scientific  names  are 
exceedingly  confusing.  The  same  woods  are  often  called  by  differ- 
ent names  in  the  Spanish,  Portuguese,  Indian  and  English  languages 
even  in  the  localities  in  which  they  are  produced  and  they  vary 
widely  in  the  different  sections  of  the  tropics.  The  identification 
and  classification  of  tropical  ties  is  still  an  important  factor  and 
problem  that  must  be  solved.  Green  ties  that  should  never  have 
been  tried  and  those  that  have  been  improperly  seasoned  or  stored 
in  vessels  before  being  allowed  to  even  surface  season,  have  given 
many  of  these  a  bad  name.  In  some  cases  ties  of  insufficient  size 
have  been  used  and  in  other  cases  some  have  been  placed  in  the 
track  when  partially  decayed. 

Four  Important  aspects  of  the  situation  must  be  carefully  investi- 
gated before  we  can  hope  to  throw  much  further  light  on  the  sub- 
ject. 
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1.  What  ties  are  actually  used  in  the  railways  of  the  tropical 
countries  and  how  do  they  stand  up  under  the  wear  and  tear  which 
they  receive? 

2.  Are  they  available  for  export  in  sufficient  quantities  and  is 
the  cost  of  production,  handling,  and  shipping  to  the  United  States 
within  the  bounds  of  competitive  cost  as  against  those  produced 
here? 

3.  What  effect  does  the  change  of  temperature,  moisture  condi- 
tions, heavy  and  frequent  rolling  stock,  have  upon  them? 

4.  To  what  extent  do  these  ties  lend  themselves  to  preservative 
treatment  and  how  will  this  influence  the  situation? 

All  of  these  questions  should  be  answered  with  respect  to  each 
species.  There  are  literally  hundreds  of  thehi  and  no  sweeping 
conclusions  can  be  drawn  of  the  feasibility  of  using  tropical  ties 
even  with  respect  to  those  of  a  given  country. 

Ties  have  been  brought  here  from  Cuba,  Columbia,  Brazil,  Argen- 
tine, Africa,  as  well  as  Venezuela.  Generally  speaking  the  atmos- 
phere and  soil  conditions  are  much  more  severe  as  affecting  the 
life  and  utility  of  ties  in  those  countries  than  is  true  in  this  coun- 
try. Moisture,  warm  air,  etc.  induces  the  growth  of  fungi  which 
cause  decay  and  in  addition  they  commonly  have  white  ants,  etc. 
which  are  exceedingly  destructive  to  these  woods. 

The  experience  of  a  number  of  railroads  might  be  recited  regard- 
ing tropical  ties  but  they  do  not  shed  any  conclusive  light  on  the 
subject  aside  from  the  general  statements  as  noted  above.  It  may 
be  of  interest  to  know  that  about  25,000  ties  were  imported  from 
the  Amazon  district  of  Brazil  and  placed  in  the  trackage  of  about 
five  eastern  railways  in  the  years  1915-16-17.  One  railway  placed 
5000  ties,  including  15  to  20  different  varieties  of  hard,  heavy  woods 
from  Brazil.  They  were  presumably  well-seasoned  when  put  into 
service  and  it  is  reported  that  all  failed  except  one  species  locally 
known  as  Masaranadauba.  During  the  past  year  all  other  varieties 
have  been  removed  from  the  track.  The  failure  was  reported  due 
to  "brooming"  and  to  some  extent  to  -decay.  "Brooming"  however, 
was  the  principal  reason  for  failure  and  a  small  percentage  of  fail- 
ure also  applied  to  Masaranadauba  during  the  same  year.  All  of 
these  ties  were  7''x9"x8J4"-  Various  opinions  have  been  given 
as  to  the  cause  of  "brooming"  which  is  not  supposed  to  exist  in  the 
native  habitat  of  the  wood.  Some  state  that  the  differences  were 
due  to  changes  in  climatic  conditions,  that  is,  change  from  extreme 
heat  to  extreme  cold  combined  with  heavy  traffic  and  loads,  (crush- 
ing the  ties  after  they  have  been  checked  severely.  Some  engineers 
have  stated  that  if  properly  seasoned  they  would  work  out  much 
more  favorably.  Another  species,  Javaira,  is  reported  to  have  done 
fairly  well.    Among  the  5000  ties  tried  out  by  this  railroad,  many 
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of  the  ties  had  to  be  remoyed  during  the  second  summer  and  dur- 
ing the  fourth  summer  of  service  a  large  percentage  had  to  be  re- 
moved on  account  of  failure  due  to  severe  checking  and  ''brooming/' 
All  of  these  ties  had  been  adzed  and  bored  at  a  treating  plant,  but 
were  used  untreated. 

H  may  be  of  further  interest  to  know  of  the  experience  of  rail- 
ways in  several  tropical  regions  and  of  other  sporadic  attempts  to 
use  tropical  ties  in  this  country. 

The  Director  of  Forestry  at  Manila  reports  that  the  following 
woods  last  from  8  to  12  years  untreated  in  the  Philippines;  that 
they  require  no  tie  plates  and  that  the  ordinary  rail  spike  does 
not  work  loose  in  them.  These  woods  are  locally  called  molave, 
ipil,  yacal,  apilong, 'and  guigo.  The  Philippine  Railway  Co.  now 
accepts  35  different  native  woods  for  ties. 

The  Santa  Fe  R.  R.  has  tried  out  200.000  stringy  bark  and  blue 
gum  (eucalyptus)  ties  from  Tasmania.  These  were  only  5"  x  8"  x  8' 
long  and  many  of  them  failed  to  reach  5  inches  in  thickness.  These 
ties  did  not  stand  up  under  the  heavy  service  to  which  they  were 
subjected  on  account  of  being  insufficiently  thick.  The  same  rail- 
road tried  mangle  prieto  and  chico  sapote  from  Mexico  but  on 
account  of  the  inexperience  of  the  tie  makers  they  did  not  prove 
satisfactory.  The  official  of  this  railroad  states  that  it  is  really 
unfair  to  give  wide  publicity  to  this  failure  and  consequently  a 
''black  eye"  to  these  woods  when  the  probability  is  that  it  is  not 
coming  to  them. 

In  British  Guiana  tests  were  made  on  13  varieties  of  treated  na- 
tive woods  and  Baltic  pine  by  a  local  railway.  The  native  woods 
were  all  of  hardwood  measuring  4%"x9"x9'  long,  the  ties  were 
grooved  %  inch  in  depth  to  receive  the  rails  and  bored  with  %-inch 
holes  for  nail  spikes.  After  eight  years  all  varieties  except  three 
were  sound  and  in  good  condition.  These  three  were  Kautaballi, 
untreated  Mora  and  treated  Baltic  pine  which  was  badly  decayed 
throughout.  The  latter  wood  is  the  one  chiefly  used  by  European 
railways  and  lasts  about  25 -years  in  England  when  treated.  The 
tests  showed: 

1.  The  native  woods  after  treatment  were  far  superior  to  the 

treated  Baltic  pine. 

2.  Mora  and  wallaba  (Eperua  falcata)  when  treated  resist  decay 

under  extremely  adverse  conditions  of  climate,  precipitation 
and  poor  ballast. 

Both  mora  and  wallaba  are  abundantly  available  and  can  be  pro- 
duced fairly  cheaply  There  are  three  varieties  of  mora  of  which 
the  red  more  (Dimarphandra  mora)  is  by  far  the  best.  When 
properly  seasoned  the  red  mora  makes  an  excellent  tie  timber. 
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This  experiment  would  also  seem  to  bear  out  the  contention  that 
tropical  ties  should  be  used  only  in  the  treated  condition.  If  this 
is  so.  it  is  unlikely  that  we  shall  look  to  the  tropics  to  supply  any 
considerable  portion  of  our  cross  tie  supply  for  a  long  time  to  come. 
One  large  American  railway  carried  on  a  test  covering  30  vari- 
eties of  tropical  ties,  chiefly  of  South  America  origin.  Most  of  these 
failed  in  7  years  due  to  both  splitting  and  decay.  Some  only  lasted 
2  to  5  years  while  a  few  such  as  mora,  cacaque,  roble  pellin  and 
quebraho  remained  for  10  to  12  years  except  the  mora  which  varied 
in  service  from  4  to  12  years. 

Another  railway  in  the  east  used  several  thousand  Brazilian  ties 
in  recent  years.  Of  2647  ties  examined  closely,  827  were  removed 
from  the  track  on  account  of  splitting  and  "brooming"  and  decay 
after  a  service  of  2%  to  3^  years.  The  Engineer  of  Tests  states 
that  many  more  will  have  to  be  removed  after  slightly  longer 
service. 

In  Cuba,  two  of  the  railways  report  extensive  experience  with 
25  different  kinds  of  hardwood  ties,  all  of  which  must  be  bored  for 
spikes  on  account  of  their  extreme  hardness.  Of  these  woods  they 
report  the  following  to  be  most  satisfactory — in  the  order  named — 
jiqui  china,  arabo,  jucara  negro,  sabicu,  caoba,  quibra  hacha,  and 
Acaua.  The  length  of  service  varied  from  5  to  25  years,  the  aver- 
age being  about  11  years.  All  are  used  untreated.  All  ties  are  6'' 
thick,  8V^'  long  with  round  edges.  No  tie  plates  are  required  and 
all  ties  are  adzed.  An  extremely  rigid  inspection  is  necessary  as 
many  woods  resemble  each  other  and  an  expert  in  tropical  woods 
sometimes  will  err  in  classifying  them.  At  present  practically  all 
the  available  hardwood  ties  in  Cuba  come  from  the  province  of 
Camaquey. 

The  railways  of  Brazil,  at  first  partially  dependent  on  imported 
ties  are  now  using  almost  entirely  native  woods.  One  company 
with  about  2000  miles  of  railway  uses  350,000  ties  annually  and 
accepts  47  different  kinds  of  wood  growing  along  their  right  of  way. 
These  last  from  10  to  12  years  untreated.  They  are  all  hewn  from 
comparatively  small  trees.  These  cost  the  railway  60  cents  apiece 
in  1918  delivered  along  the  railway. 

The  railways  of  Southern  Brazil  (Parana,  Santa  Catharina  and 
Rio  Grande  do  tSul)  use  annually  about  450,000  ties  which  are  now 
cut  from  embula,  a  common  hardwood.  These  are  said  to  last  15 
to  20  years  untreated  and  are  much  sought  after  by  the  railways 
of  the  State  of  Sao  Paulo. 

Many  tropical  countries,  such  as  Brazil,  Guatamala,  Colombia, 
Venezuela  and  the  Guianas  are  now  using  native  ties  whereas  for- 
merly they  imported  ties  from  Sweden,  Canada,  the  United  States 
and   Australia.    Lack  of  a  knowledge  of  the  local  timber  and  its 
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suitability  for  cross  ties,  labor  difficulties  or  insufficiency,  etc.  were 
responsible  for  importing  ties  from  temperate  to  tropical  climates. 

It  must  be  remembered  that  the  tropical  countries  contain  thou- 
sands of  trees,  many  of  which,  have  as  yet  been  unidentified  or 
classified.  Many  different  kinds  of  trees  often  grow  on  the  same 
acre  whereas  only  one  or  two  or  a  few  are  found  in  the  forests  of 
the  United  States.  Generally  the  trees  are  very  knarled,  crooked 
and  unshapen.  It  is  reported  that  the  Amazon  river  flows  for  a 
distance  of  1860  miles  through  a  virgin  forest  occupying  an  area  of 
8  25,000  square  miles,  equivalent  to  over  ^  the  size  of  the  entire 
United  States. 

It  is  very  apparent  from  the  above  that  our  store  of  knowledge 
on  the  subject  is  still  exceedingly  meagre,  and  the  evidence  at  hand 
seems  at  times  conflicting.  It  is  suggested  that  prospective  pur- 
chasers of  tropical  ties  should  first  investigate  the  source,  kind, 
seasoned  condition,  etc.  of  the  ties  which  it  is  proposed  to  use. 

This  paper  is  only  offered  as  a  fragmentary  progress  report  on 
the  subject. 

To  sum  up  the  situation: 

1.  No  definite  conclusions  can  be  established  regarding  the  feasi- 
bility of  introducing  tropical  ties  on  account  of  lack  of  definite  ex- 
perimental tests  on  a  sufficient  scale. 

2.  Great  confusion  exists  in  nomenclature  and  classification. 

3.  Too  little  is  known  even  in  their  native  habitat  of  the  rela- 
tive merits,  such  as  durability,  etc.  of  these  woods. 

4.  Very  little  is  known  of  the  seasoning  qualities  with  particular 
reference  to  the  effect  of  changes  of  climate  and  temperature  on 
their  usefulness. 

The  President:     This  paper  is  now  open  for  discussion. 

Mr.  Angter:  Mr.  President,  I  think  this  paper  of  Mr.  Brown's  is 
very  good,  and  I  would  like  very  much  to  see  a  committee  ap- 
pointed to  investigate  the  matter  further. 

Mr.  Foley:  Mr.  Chairman,  it  may  interest  the  members  of  this 
Association  to  learn  that  the  American  Railway  Engineering  Asso- 
ciation has  been  requested  by  its  Committee  on  Ties  to  assign  to 
the  latter  the  compilation  of  data  regarding  the  service  in  the 
United  States  by  ties  of  woods  from  other  countries.  This  request 
is  not  based  on  any  belief  that  the  importation  of  ties  is  necessary 
to  augment  our  domestic  supply.  The  information  obtained  will 
supplement  that  regularly  sought  regarding  ties  of  materials  sug- 
gested as  substitutes  for  wood.  If  the  American  Wood-Preservers' 
Association  is  convinced  that  ties  must  now  or  soon  be  imported,  it 
must  be  convinced  that  the  preservative  treatment  of  the  domestic 
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production  will  not  be  undertaken  or  if  it  is  that  whatever  treating 
may  be  done  will  not  reduce  our  demands  for  ties  to  within  the 
scope  of  our  domestic  supplies. 

My  understanding  is  that  the  foreign  woods  which  seem  to  promise 
most  as  ties  for  use  untreated  in  the  United  States  are  too  valuable 
for  other  purposes,  and  their  importation  as  ties  is  never  likely  to 
be  profitable.  From  all  I  have  been  able  to  learn  it  seems  that 
there  grow  in  and  near  the  tropics  more  trees  which  produce  wood 
requiring  preservative  treatment  for  outdoor  use  than  is  the  case 
in  the  United  States.  I  believe  that  any  interest  the  American 
Wood-Preservers*  Association  may  have  in  foreign  woods  for  use 
as  ties  lies  in  the  Service  Bureau  seeking  for  its  members  the 
treatment  of  ties  of  foreign  or  domestic  woods  for  use  in  foreign 
countries. 

The  President:  Are  there  any  other  remarks  in  connection  with 
this  subject? 

Mr.  Nelson  C.  Brown:  Mr.  President,  apropos  of  Mr.  Foley's 
remark,  I  agree  with  him  in  general,  but  I  do  not  believe  that  a 
subject  of  this  kind  should  be  left  to  the  time  when  it  does  become 
acute,  because  then  we  will  go  racing  around  for  the  information. 
It  may  take  you  two  or  three  years  to  get  it.  Whereas,  a  few  thou- 
sand ties  from  the  tropics  are  imported  each  year  into  this  country, 
it  is  very  likely  from  the  increasing  cost  and  greater  scarcity  which 
certainly  will  exist  in  this  country,  that  those  tropics  will  be  counted 
on  to  a  greater  extent.  We  ought  to  have  more  information  some 
time  about  what  ties  must  be  treated  before  they  can  be  brought 
to  this  country,  and  a  great  many  other  questions  which  I  have 
suggested  In  the  paper.  I  do  not  know  whether  the  Association 
hae  the  time  to  consider  this  subject  just  now,  but  it  seems  to  me 
an  important  question,  and  it  was  just  that  thought  that  I  wanted 
to  leave  with  you. 

The  President:  The  next  paper  will  be  by  Mr.  Jacobs,  of  De- 
troit, on  "Lumber  Drying  by  Vacuum." 

Mr.  Jacobs  (referring  to  a  specimen  of  petrified  wood);  The 
bark  on  this  is  preserved  to  the  extent  that  it  looks  almost  like 
dried  bark.  One  side  has  been  polished,  and  you  can  count  with 
the  naked  eye  from  sixty  to  seventy-five  annual  growth  rings  as 
It  extends  outward.  This  came  from  a  place  about  150  miles  from 
Yellowstone  National  Park  where  it  was  dug  up.  In  the  same 
place  there  were  trees  3  feet  in  diameter,  and  several  of  the  limbs 
probably  4  inches  in  diameter,  and  4  feet  long.  I  happened  to  col- 
lect this  particular  specimen  because  it  was  easy  to  carry.  There 
were  larger  ones  along  the  same  line. 
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LUMBER  DRYING  BY  VACUUM 
Oscar  E.  Jacobs 

I  appreciate  the  privilege  of  appearing  before  the  American 
Wood-Preservers'  Aswciation  to  present  a  few  facts  about  a  new 
and  quicker  way  of  performing  an  old,  and  troublesome  necessity, 
namely,  drying  wood  in  the  form  of  lumber,  timbers,  etc. 

Thinking  it  might  be  of  interest  to  your  members  I  have  brought 
here  to  show  you  one  of  the  first  pieces  of  wood  that  was  treated 
with  a  preservative.  Mr.  Kearn,  the  geologist,,  who  loaned  the 
specimen,  assures  me  this  wood  is  one  million  years  old.  I  don't 
know  about  the  age  but  it  shows  no  signs  of  decay  and  the  annular 
growth  rings  of  the  tree  are  plainly  shown,  as  you  can  see  from  an 
examination  of  this  specimen  of  petrified  wood.  If  its  age  as 
given  is  correct  the  drying  of  wood  by  artificial  means  is  very  mod- 
ern compared  with  preservation.  The  statement  has  been  made 
that  the  first  attempt  at  drying  wood  by  artificial  means  was  con- 
ducted by  King  Solomon  when  he  caused  the  cedars  of  Lebanon  to 
be  boiled  in  some  solution,  presumably  oil,  to  hasten  the  drying 
and  completion  of  his  temple.  We  don't  know  about  this  either 
but  we  notice  as  recorded  in  second  Chroniclee  that  much  oil  was 
furnished  to  the  hewers  in  the  forests  of  Liberus. 

We  all  know  that  wood  in  its  growing  state  contains  some  por- 
tion of  moisture  and  that  most  of  this  moisture  must  be  re- 
moved before  the  wood  can  be  used  commercially.  Nature's  method 
is  too  slow  to  perform  this  function  for  us,  and  we  must  resort  to 
artificial  means.  There  are  two  problems  that  enter  into  drying 
wood — time  and  the  removal  of  the  moisture  without  damage  to 
the  wood.  The  wood  must  not  be  damaged  by  warping,-  splitting, 
checking,  and  various  other  reasons,  and  it  must  be  dried  quickly 
for  economy. 

I  have  carefully  investigated  much  data  and  believe  I  am  safe 
in  stating  that  the  progress  that  has  been  made  in  improving  the 
present  commercial  practices  of  lumber  drying  during  the  past 
100  years  is  negligible.  During  the  past  25  to  40  years  the  so- 
called  methods  of  drying  lumber  as  used  commercially  have  all 
been  similar  in  operation,  the  detail  depending  largely  on  the  in- 
dividual ideas.  The  principle  employed,  however,  was  the  same — 
drying  wood  from  the  surface.  We  know  that  millions  of  feet  of 
lumber  are  lost  or  damaged  annually  In  drying,  and  undoubtedly 
most  of  this  is  caused  by  uneven  drying  thus  setting  up  unequal 
shrinkage  and  stresses.    Wood  swells  or  shrinks  according  to  its 
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moisture  content,  and  by  methods  in  practice  the  evaporation  of 
the  moisture  must  be  slow  and  even  to  allow  the  outer  fiber  to 
absorb  from  the  inner  fiber,  or  too  much  shrinkage  of  the  outer 
surface  causes  deleterious  effects,  such  as  checking,  warping,  case- 
hardening,  and  honeycombing.  The  practice  in  vogue  is  applying 
heat  to  the  surface  of  the  wood  and  allowing  it  slowly  to  penetrate 
to  the  center.  It  is  obvious  that  a  faster  evaporation  is  set  up  im- 
mediately at  the  surface  until  the  heat  has  reached  the  center,  but 
as  no  means  is  provided  for  carrying  off  the  center  moisture  it  is 
slowly  taken  out  by  absorption  from  fiber  to  fiber  until  it  reaches 
the  surface.  In  thick  pieces  of  wood,  especially,  it  is  necessary  to 
apply  an  additional  moisture  to  the  outside  surface  to  prevent  too 
fast  shrinkage  of  the  surface  while  the  center  is  still  in  a  wet 
state.  Along  with  the  above  there  must  be  some  method  for 
carrying  away  the  evaporated  moisture.  It  is  generally  by  natural 
or  forced  drafts.  The  entire  procedure  can  be  compared  to  Jack 
and  Jill  pushing  a  heavy  ball  up  an  incline.  Jack  pushing  up 
with  100  per  cent  of  his  energy  and  Jill  pushing  down  to  an  extent 
of  95  per  cent  of  Jack's  energy. 

We  shall  attempt  to  show  you  how  we  have  persuaded  Jill  to 
push  up  hill  with  96  per  cent  as  much  energy  as  Jack  and  thus 
apply  196  per  cent  of  energy  to  moving  the  ball  up  hill  as  com- 
pared with  5  per  cent  as  before  attained.  The  removal  of  moisture 
from  wood  must  be  done  by  evaporation,  and  this  can  best  be  ac- 
complished under  vacuum. 

The  use  of  vacuum  is  little  understood  by  the  average  engineer. 
More  development  has  been  made  in  the  uses  of  vacuum  during 
the  past  three  years  than  had  been  developed  in  twenty  years 
previously.  This  probably  is  due  to  the  development  of  a  new 
type  of  pump  which  operates  cheaply  and  gives  almost  a  perfect 
vacuum  or  within  %  to  3/16  inch  of  the  barometer.  Some  attacks 
have  been  made  on  the  so  called  "mysteries  of  vacuum  drying." 
I  have  studied  the  subject  for  the  past  ten  years  and  have  found 
no  mysteries;  but  I  have  endeavored  to  apply  its  principles  in  a 
common-sense  manner  to  lumber  drying,  and  I  have  successfully 
dried  lumber  green  from  the  saw,  %-inch  thick  gum  in  8  hours  up 
to  i^xS"  maple  in  96  hours.  Vacuum  is  only  the  absence  of  atmos- 
pheric pressure  in  some  degree,  and  to  the  extent  of  the  absence  of 
this  pressure  water  boils  or  evaporates  to  its  maximum  with  a 
lesser  degree  of  heat.  As  it  is  necessary  to  supply  heat  to  the 
wood  in  its  wet  state  in  order  to  evaporate  the  moisture  the  quick- 
est way  of  heating  the  wood  is  under  steam  pressure,  as  the  heat 
will  penetrate  the  wood  in  minutes  where  it  requires  hours  under 
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atmospheric  heating.  Under  steam  pressure  the  wood  is  also  heated 
throughout  without  setting  up  surface  evaporation. 

Reed,  Wagner  and  other  authorities  tell  us  that  wood  can  be 
heated  to  240*  P.  without  damage,  and  our  observation  leads  us  to 
believe  that  this  temperature  should  not  be  maintained  for  any 
great  length  of  time.  This  heat  of  course — a  live  steam  only. 
We  find  that  under  20  pounds  of  steam  pressure  or  240*  P.  inch 
lumber  can  be  thoroughly  heated  in  15  to  20  minutes  to  the  above 
temperature,  and  thicker  lumber  in  a  proportionately  longer  time. 

It  is  possible  that  enough  heat  units  are  supplied  to  evaporate 
the  moisture  if  none  were  wasted,  as  we  reduce  the  boiling  point 
by  vacuum,  but  we  find  that  steam  coils  in  the  retort  will  supply  any 
deficiency.  Water  boils  at  212*  P.  at  atmospheric  pressure,  at  100* 
under  a  28-inch  vacuum,  and  at  75*  with  a  29-inch  vacuum.  Some 
method  is  necessary  to  carry  away  the  mcjsture  as  it  evaporates 
from  the  wood,  and  this  means  is  supplied  by  constant  running  of 
the  vacuum  pumps  which  draws  the  vapor  from  the  retort  as  fast 
as  it  appears. 

The  moisture  in  the  center  of  the  wood  is  the  part  that  ia  the 
most  difficult  to  remove  by  the  old  practice,  so  we  give  this  atten- 
tion first.  By  heating  under  steam  pressure  the  wood  is  brought  to 
a  temperature  approximately  240*  P.  without  setting  up  surface 
drying.  Immediately  our  heating  period  is  over  we  drop  the  sur- 
face temperature  to  212*  by  blowing  off  steam,  and  we  further  drop 
these  temperatures  by  the  use  of  vacuum  to  a  point  of  75*  to  100*  P. 

Other  things  being  equal,  wood  cools  as  slowly  as  it  heats.  We 
therefore  set  up  a  condition  where  we  have  a  higher  temperature 
in  the  center  of  the  wood  than  at  the  surface.  This  causes  a  pres- 
sure of  vapor  from  the  center  outward  through  the  pores  of  wood. 
As  the  higher  temperature  vapors  push  out  over  the  cooler  sur* 
faces  assisted  by  the  pull  of  the  vacuum,  this  vapor  hsis  a  tend- 
ency to  slightly  condense  which  keeps  the  outside  surface  or  all 
portions  of  the  wood  at  an  even  degree  of  moisture  through  the 
drying  period,  which  gives  even  shrinkage  and  no  deleterious 
effects.  If  we  do  not  dry  from  the  inside  out  we  dry  the  wood 
equally  throughout,  as  has  been  shown  by  test  borings  from  vari- 
ous locations  of  a  cross  section.  Because  of  drying  under  vacuum 
we  have  all  elements  always  under  control,  and  we  have  the 
temperature  at  or  above  boiling  point,  and  secure  the  result  of 
quick  evaporation  just  as  subjecting  a  gallon  of  water  at  100* 
under  a  vacuum  pump  pulling  a  28-inch  vacuum.  The  water 
would  vaporize  in  a  few  minutes  but  if  the  same  water  were  stand- 
ing in  the  atmosphere  at  100*  P.  it  would  require  weeks  to 
vaporize. 
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The  present  practice  of  drying  lumber  starts  with  a  low  tem- 
perature, slowly  heats  the  wood,  and  still  more  slowly  evaporates 
the  moisture  from  the  surface  as  it  is  absorbed  from  the  center  fiber 
to  fiber. 

The  vacuum  process  reverses  this  order.  The  wood  Is  first  sub- 
jected to  the  higheMst  temperature  and  quickly  heated  throughout. 
We  then  drop  our  surface  temperature  and  obtain  the  result  of  the 
heat  pushing  the  moisture  from  the  center  outward  and  by  the 
pull  of  the  vacuum  pump  we  are  constantly  removing  the  vapor 
through  the  pores  of  the  wood  from  the  inside  outward  or  drying 
the  wood  inside  out  We  obtain  quick  evaporation  instead  of  slow 
to  the  extent  of  drying  the  wood  in  1/15  to  1/20  of  the  usual  time 
of  kiln  drying  without  the  months  of  air  drying,  and  we  are  able 
to  take  gnreen  lumber  from  the  saw  and  thoroughly  dry  one-inch 
lumber  and  have  it  in  perfect  condition  in  24  hours.  I  appreciate 
that  to  the  ones  experienced  in  the  art  of  lumber  drying  as  now 
used  in  commercial  practice  the  above  statement  is  unbelievable. 
But  after  several  years  of  gathering  data  and  evolving  the  theory, 
through  the  courtesy  of  the  O.  B.  Q.  R.  R.  extended  by  Mr.  J.  H. 
Waterman,  the  first  tests  were  made  at  their  experimental  plant 
at  Galesburg,  Illinois.  In  concluding  let  me  say  that  the  first  time 
I  opened  the  retort  and  found  I  had  perfect  and  dry  lumber  which 
had  been  put  in  green  a  few  hours  before,  I  believe  I  appreciated 
the  feeling  Christopher  Columbus  must  have  had  when  he  first 
sighted  the  West  Indies. 

The  President:     Mr.  Jacobs'  paper  is  now  open  for  discussion. 

Mr.  Meter:  As  I  was  present  when  Mr.  Jacobs  made  these  ex- 
periments with  gum,  I  am  very  interested  to  find  out  from  Mr. 
Jacobs  if  he  has  used  any  other  kind  of  wood  and,  if  so,  what  his 
experience  was  with  those  other  kinds  of  wood. 

Mr.  Jacobs:  Experiments  have  been  made  on  gum,  maple,  birch, 
Douglas  fir,  and  several  other  woods.  I  can't  name  all.  There 
have  been  some  eight  or  ten  woods  used  in  the  experiments. 

Mr.  Meter:     Did  they  all  act  alike? 

Mr.  Jacobs:     Practically  so. 

Mr.  Hunt:  Mr.  Chairman,  those  of  you  who  have  studied  kiln 
drying  no  doubt  appreciate  that  the  method  proposed  by  Mr.  Jacobs 
Is  quite  different  from  the  method  which  hae  been  advocated  by  the 
Forest  Products  Laboratory  for  a  number  of  years.  That  does  not 
mean  that  Mr.  Jacobs  is  wrong,  or  that  the  Laboratory  is  wrong, 
but  that  to  some  extent  their  ideas  do  not  exactly  agree.  I  turned 
the  paper  over  to  our  kiln-drying  men,  and  asked  for  their  comment. 
They  made  two  or  three  comments  which  might  be  interesting. 

13— A.  w.  P.  A. 
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One  wafi  that  the  sensible  heat  stored  in  timber  by  steaming  is 
about  one-sixth  or  one-seventh  of  the  amount  required  to  evaporate 
the  water,  in  green  timber  and  bring  it  down  to  a  dry  condition.. 
The  other  six-sevenths  of  the  required  heat  you  will  have  to  supply 
from  the  outside,  as  you  do  in  drying  by  any  other  process.  That 
means  from  your  steam  coils. 

Now  in  a  vacuum  you  have  very  little  conduction  or  convection, 
because  conduction  and  convection  of  heat  through  space  depend 
on  air  currents,  and  on  the  presence  of  air.  You  get  radiation,  of 
course,  from  your  cylinder.  If  you  have  one  piece  of  wood  in  the 
center  of  a  large  heavy  cylinder  you  will  get  considerable  heat 
radiated  to  it.  If  you  have  a  full  charge  of  cross-ties  in  a  cylinder 
you  are  not  going  to  get  a  great  deal  of  heat  added  to  that  charge 
by  your  coils.  The  question  goes  beyond  that  and  there  is  a  differ- 
ence of  opinion  about  it.  It  is  a  thing  which  time  alone  will  <leclde, 
and  if  Mr.  Jacobs'  method  proves  on  continued  application  on  a 
commercial  scale  to  be  successful  and  economical,  then  he  has  done 
something  for  which  the  wood-using  industries  can  heartily  thank 
him.  If  it  does  not,  it  is  like  other  things  which  each  of  us  are 
promoting  all  the  time,  our  new  ideas.  Some  of  them  are  good  and 
some  of  them  are  not  So  I  should  like  to  see  this  Association 
continue  to  watch  these  different  methods  of  drying  wood,  and  see 
what  the  result  is. 

The  President:  We  will  now  take  up  a  subject  that  has  been 
developing  slowly.  It  is  a  subject  that  promises  a  much  wider  de- 
velopment in  the  near  future;  that  is  the  problem  of  the  treatment 
of  mine  props  or  mine  timbers  in  general.  We  have  three  papers 
that  deal  directly  with  that  problem,  one  by  Mr.  Homor,  of  the 
United  States  Bureau  of  Mines,  another  by  our  Secretary,  and  an- 
other by  Mr.  Humphrey,  and  so  the  problem  for  the  next  few  min- 
utes will  be  Mine  Timber  Preservation. 

Mr.  Hunt:  Mr.  Chairman,  the  papers  by  Mr.  Homor  and  myself 
have  been  printed,  and  distributed,  and  have  been  in  your  hands 
for  some  time.  I  don't  propose  to  read  either  one  of  them,  but  I 
would  like  to  make  an  explanation.  Fifteen  years  ago  or  more  the 
Forest  Service,  and  I  have  no  doubt  some  other  people  too,  tried  to 
interest  the  mines  In  timber  preservation.  They  went  to  the  extent 
of  building  plants  at  certain  mines,  demonstrating  methods  of  treat- 
ment, both  pressure  and  non-pressure,  and  putting  in  experimental 
timber.  Since  that  time  we  have  been  watching  the  service  given 
by  these  timbers  and  keeping  records  as  adequately  as  possible. 

The  mines  which  started  treating  in  those  days  are  almost  all  op- 
erating their  plants  still,  but  the  unfortunate  thing  is  that  very  few, 
if  any,  additional  mines  have  started  to  use  treated  timber.    Why 
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is  it?  It  is  because  they  have  not  been  convinced  of  the  value  of  it 
Perhaps  they  never  heard  of  wood  preservation.  It  is  because  the 
Forest  Service  and  this  Association  and  all  others  interested  in 
wood  preservation  have  not  given  the  attention  to  the  mining  in- 
dustry that  it  deserves.  It  uses  an  enormous  quantity  of  timber, 
as  you  will  see  by  reading  the  statistics  Mr.  Homor  presents.  Not 
all  of  that  timber  can  be  economically  treated,  but  even  if  a  small 
percentage  can  be  treated  the  total  saving  will  be  so  great  that  it 
will  be  a  material  saving  to  the  country  and  a  material  saving  to 
the  mine  operators. 

What  the  Forest  Service  and  the  Bureau  of  Mines  are  now  trying 
to  do  in  cooperating  in  this  work  is  to  bring  the  message  to  the 
mining  companies.  We  don't  want  them  to  put  in  experimental 
timber.  We  have  long  passed  that  stage.  We  want  them  to  take 
the  facts  which  are  available,  and  decide  which  treatment  and 
which  preservative  they  are  going  to  use,  and  then  use  it.  If  any 
of  you  attempt  to  do  missionary  work  on  this  problem  don't  sug- 
gest that  they  put  in  experimental  timbers.  They  will  wait  ten 
years  for  the  results,  and  they  will  lose  ten  years.  Get  them  to 
thinking  about  which  method,  and  which  preservative  they  want  to 
use,  and  get  them  to  act  on  it  now.  That  is  going  to  be  our  problem 
next  year.  We  want  the  help  of  the  whole  Association.  The  rea- 
son we  want  the  help  of  the  Association  is  this:  We  can  go  and 
talk  to  a  man  and  tell  him  things,  and  he  may  believe  them,  but 
he  does  not  take  action,  but  if  salesmen  go  to  him  and  tell  him 
about  the  value  of  zinc  chloride  or  some  other  preservative  for  pre- 
serving mine  timbers,  they  don't  quit  until  they  make  the  sale,  and 
when  they  make  the  sale  he  is  going  to  use  what  he  buys.  That  is 
why  we  want  the  wood-preservers,  especially  the  commercial  plants, 
to  sell  treated  timber  to  the  mining  companies,  and  we  want  the 
makers  of  preservatives  to  get  busy  and  work  on  the  miners.  The 
data  here  presented  are  for  the  use  of  any  one  who  can  get  the  con- 
tact with  the  mining  industry. 
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WHY  PRESERVE  MINE  TIMBERS? 

By  Geo.  M.  Hunt 

In  Charge  Section  of  Wood  Preservation 
«  Forest  Products  Laboratory 

The  members  of  this  Association,  who  are  so  familiar  with  the 
advantages  of  preservative  treatments  are  no  doubt  more  inclined 
to  ask  "Why  not  preserve  mine  timbers?"  than  "Why  preserve 
them?"  The  mine  operators  as  a  rule  are  still  unfamiliar  with 
wood  preservation,  however,  and  must  i.e  shown.  An  example  of 
the  state  of  mind  of  some  mine  operators  with  regard  to  the  pos: 
sibility  of  increasing  the  life  of  their  timbers  was  shown  in  the 
advertisement  of  the  Anthracite  General  Policies  Committee  in 
the  New  York  Times  of  October  3,  1921,  and  in  other  papers,  in 
which  the  impression  is  given  that  it  is  impossible  to  reduce  the 
consumption  of  timber  in  anthracite  mines. 

Most  mining  engineers  and  operators  have  been  so  fully  occu- 
pied with  other  problems  connected  with  their  work  that  they  have 
apparently  given  little  thought  to  increasing  the  life  of  their  tim- 
ber. It  iB  high  time  that  this  situation  should  be  remedied  and 
that  the  miners  who  are  not  using  treated  timber  should  be  shown 
the  opportunity  they  are  overlooking.  To  this  end  the  Forest 
Products  Laboratory  and  the  U.  iS.  Bureau  of  Mines  are  making 
cooperative  effort,  and  the  assistance  of  every  member  of  this  as- 
sociation is  needed.  The  information  in  this  paper  is  presented  in 
the  hope  that  it  may  prove  useful  in  further  promoting  mine  tim- 
ber preservation. 

Service  Records. 

Service  records  of  mine  timbers  are  not  easy  to  obtain.  It  very 
frequently  happens  that  after  treated  timber  has  been  in  use  for 
a  number  of  years,  but  before  its  limit  of  life  has  been  obtained, 
the  part  of  the  mine  in  which  it  is  located  is  closed  for  some  rea- 
son and  further  inspections  can  not  be  made.  Crushing  and  break- 
age by  movement  of  the  rock,  and  damage  to  the  timbers  in  other 
ways  or  destruction  of  tneir  identifying  marks  also  prematurely 
remove  many  of  them  from  the  test.  For  these  reasons  mine 
timber  service  records  are  not  nearly  so  extensive  as  post,  pole, 
and  tie  records.  The  Forest  Service  however  has,  to  the  best  of 
its  ability,  been  keeping  records  for  about  fifteen  years  on  mine 
timbers  in  cooperation  with  mining  companies  in  various  parts  of 
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the  country.  The  results  to  date  which  can  readily  be  tabulated 
are  shown  in  table  1. 

An  examination  of  this  table  shows  the  marked  superiority  of 
treated  timber,  although  the  records  as  a  rule  do  not  permit  an 
exact  comparison  of  the  relative  life  of  treated  and  untreated  tim- 
ber. The  greatest  percentage  increase  in  life  Ib  shown  of  course 
in  the  mines,  such  as  the  D.  L.  &  W.,  where  the  untreated  timber 
has  such  a  very  short  life,  but  even  in  mines  where  the  untreated 
timber  lasts  for  a  relatively  long  time  the  treatment  has  resulted 
in  increased  durability. 

A  rather  extensive  experiment  was  started  during  toe  years  1906 
to  1908  at  the  mines  of  the  Philadelphia  and  Reading  Coal  and 
Iron  Company  near  Pottsville,  Pennsylvania.  Timbers  treated  with 
zinc  chloride,  creosote  and  other  preservatives,  using  various  pro- 
cesses, were  placed  in  service,  in  comparison  with  untreated  tim- 
bers of  similar  quality.  The  treatments  were  made  for  the  most 
part  on  sap  pine  timbers.  The  great  majority  of  these  timbers 
were  lost  from  the  experiment,  owing  to  closing  of  gangways, 
crushing,  and  other  causes  not  preventable  by  treatment,  and  it  is 
impossible  to  form  a  close  estimate  of  the  increase  in  life  dfforded 
by  the  more  thorough  treatments.  Some  very  good  comparisons 
were  secured  during  the  early  years  of  the  experiment,  however. 

All  of  the  untreated  material,  including  loblolly,  shortleaf,  and 
longleaf  pine,  Pennsylvania  pitch  pine,  and  black  oak  failed  within 
1  to  3  years.    Tlie  average  life  was  close  to  2"  years. 

Brush  treated  timber  lasted  3  to  4  years. 

About  13  per  cent  of  the  green  timber  open  tank  treatej  with 
zinc  chloride  showed  marked  decay  after  4  years  service,  while  no 
decay  was  found  In  4  years  in  similarly  treated  timber  seasoned 
before  treatment. 

No  decay  was  found  in  4  years  in  material  open  tank  treated 
with  coal  tar  creosote  or  water  gas  tar  creosote. 

It  is  to  be  regretted  that  service  data  on  ties  and  timbers  under 
mine  conditions  are  not  available  in  greater  detail,  and  on  a  more 
comprehensive  scale.  The  incomplete  data  that  are  available  how- 
ever indicate  that  preservatives  properly  applied  will  prevent  de- 
cay under  ground  as  well  as  above  ground.  They  also  show  that 
superficial  treatments  do  not  give  as  much  protection  as  thorough 
treatments.  There  is  nothing  In  the  available  data  to  indicate  that 
the  principles  which  have  been  found  true  In  preserving  wood 
above  ground  do  not  hold  true  for  underground  work.  In  con- 
sidering the  probable  effectiveness  of  various  protective  measures 
for  mine  timbers,  therefore,  we  may  safely  draw  upon  the  wealth 
of  service  data  on  timber  used  above  ground. 
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When  Treatment  Is  an  Economy. 

Even  though  the  life  of  timber  can  be  increased  by  treatment  it 
is  not  tuBually  a  paying  proposition  to  the  operator  unless  the 
treatment  reduces  maintenance  charges.  There  are  certain  other 
advantages  to  be  gained  by  treatment,  but  they  are  less  Important 
in  the  eyes  of  the  operator  and  they  do  not  receive  the  same  con- 
sideration as  maintenance  costs. 

The  relative  cost  of  maintaining  treated  timbers  as  compared 
with  untreated  timbers  will  depend  upon  the  relative  durability  of 
the  two,  and  their  first  cost  in  place.  If  untreated  timber  Is  giv- 
ing a  very  short  life  it  is  easy  for  treated  timber  to  show  great 
savings.  Where  the  untreated  timber  gives  long  life  the  savings 
due  to  treatment  will  not  be  so  great.  Considerable  quantities  of 
timber  are  used  in  mines  where  a  life  of  only  a  year  or  two  is  de- 
sired, after  which  that  part  of  the  mine  is  abandoned.  Under  such 
conditions  treatment  might  be  a  waste  of  money. 

Use  of  Tables. 

By  means  of  the  data  in  table  2  it  is  a  comparatively  simple 
matter  to  determine  whether  or  not  treatment  will  be  an  economy. 
As  a  specific  example  let  us  take  the  14th  record  in  table  1,  which 
shows  that  of  34  creosoted  timbers  in  the  D.  L.  &  W.  mines  85  per 
cent  are  still  in  service  after  13  years.  What  the  average  life  of 
these  timbers  will  prove  to  be  remains  to  be  seen,  but  for  our  pres- 
ent purpose  we  will  assume  it  to  be  15  years.  Untreated  timbers 
at  this  mine  were  giving  an  average  life  of  about'  two  years  when 
this  experiment  was  started.  At  that  time  the  average  cost  of  an 
untreated  set  in  place  in  the  mine  was  estimated  at  $5.98,  and  of 
a  creosoted  set  $7.41.  The  cost  of  treatment  was  therefore  about 
11.43  per  set,  which  added  about  24  per  cent  to  the  cost  of  the  un- 
treated wood. 

Assuming  an  interest  rate  of  6  per  cent,  which  seems  high 
enough  for  the  time  when  these  tests  were  started,  and  referring 
to  table  2,  it  will  be  seen  that  the  annual  charges  for  a  2-year  life 
are  $0,545  per  dollar  invested,  which  makes  a  total  annual  charge 
on  an  untreated  set  13.26.  The  annual  charges  for  a  15-year  life 
are  shown  in  the  table  to  be  about  $0,102  per  dollar  invested,  or  a 
total  of  $0.76  on  the  treated  set.  In  other  words,  the  cost  of  keep- 
ing a  gangway  timbered  with  untreated  timber  was  $3.26  per  set 
per  year  as  compared  with  $0.76  per  set  per  year  for  the  treated 
timber.  This  shows  a  saving  of  $2.50  per  set  per  year,  in  favor 
of  the  treated  wood. 

This  calculation  is  made  after   the  tests  have  been  practically 
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completed.    Suppose  it  wajB  desired  to  know  15  years  ago  whether 

treatment  would  pay.    The   mine  operator,  knowing  the  cost  of 

treated  and  untreated  timbers  in  place  and  the  average  life  of  his 

untreated   timbers   could   estimate   how   long   the   treated  timber 

would  have  to  last  to  be  as  cheap  as  the  untreated  timber.    In  the 

case  discussed  above,  the  untreated  timber  cost  $5.98  in  place,  the 

treated  $7.41  and  the  untreated  timber  lasted  2  years.    From  the 

table  as  before,  we  learn  that  the  annual  cost  of  the  untreated 

set  is  ^5x$5.98=$3.26.    Since  the  annual  charge  for  the  treated 

and  the  untreated  timber  is  to  be  equal  we  can  now  set  up  the 

3.20 
equation,  7.41  x  yi=6.98x.545,  or  y=-— -=.439.    Referring  again  to 

the  table  it  is  seen  that  an  annual  charge  of  $0,439  per  dollar  is 
equivalent  to  a  life  of  somewhat  less  than  2^  years.  In  other 
words  the  mine  operator  could  learn  from  this  that  if  the  treat- 
ment added  only  %  year  to  the  life  of  the  timber  it  would  pay  for 
itself,  and  he  could  be  sure  from  the  experience  of  others  that  it 
would  add  much  more  than  this,  and  therefore  would  be  a  paying 
proposition. 

When  the  life  of  untreated  timber  is  relatively  long  the  savings 
due  to  treatment  are  not  likely  to  be  as  great  as  indicated  above. 
Records  5  and  6  (table  1),  which  pertain  to  timbers  used  under 
the  same  conditions  in  the  same  gangway  might  appear  to  be  such 
a  case.  Here  the  untreated  heart  pine  gave  a  life  of  9^  years. 
Records  on  the  costs  of  these  timbers  indicate  that  the  heart  pine 
untreated  cost  about  $16.50  per  M  feet  delivered  and  the  shortleaf 
and  loblolly  pine  about  $12.50  per  M  feet.  Treatment  of  the  sap 
pine  cost  about  $4.70  per  M  feet  and  placement  of  both  kinds  of 
timber  cost  about  $13.00  per  M.  Thus  the  untreated  heart  pine  in 
place  in  the  mine  represented  an  outlay  of  about  $29.50  per  M, 
while  the  cost  of  the  treated  material  was  about  $30.20,  or  prac- 
tically the  same.  However,  the  untreated  material  was  all  re- 
placed before  the  gangway  was  closed,  at  a  cost  certainly  much 
greater  than  that  of  the  original  installation,  while  only  1  per  cent 
of  the  treated  material  was  replaced.  The  total  outlay  on  the  un- 
treated timber  was  therefore  over  twice  as  great  as  on  the  treated 
timber  and  the  treatment  resulted  in  very  material  savings.  This 
is  an  excellent  example  of  the  savings  which  treatment  often  makes 
possible  by  permitting  the  use  of  cheap  low  grade  timber  instead 
of  higher  priced  material. 
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Other  AdTantages  of  Treating  Mine  Timbers. 

There  are  several  other  advantages  arising  out  of  the  use  of 
treated  timber  which  should  not  be  overlooked,  although  they  may 
not  seem  as  important  as  cutting  down  maintenance  costs. 

The  fire  hazard  in  decaying  timbers  is  much  greater  than  in 
sound  timbers.  The  merest  spark  coming  in  contact  with  the 
ragged  surface  of  a  decaying  timber  may  start  a  serious  fire,  but 
on  the  solid  surface  of  a  sound  stick  It  would  have  no  effect.  Mine 
fires  are  to  be  dreaded  above  all  fires,  and  anything  which  tends  in 
any  way  to  reduce  the  fire  danger  in  mines  is  worth  while.  Pre- 
servative treatment  by  keeping  wood  sound  reduces  the  fire  hazard. 

The  strength  of  timber  is  destroyed  very  rapidly  by  decay. 
Long  before  the  wood  has  reached  the  crumbling  condition  which 
ultimately  results  from  decay,  it  has  lost  most  of  its  strength. 
This  weakening  extends  considerably  beyond  the  area  where  decay 
is  apparent,  and  a  stick  which  seems  but  partially  decayed  may 
have  but  little  strength  left.  Undoubtedly  much  of  the  breakage 
of  timber  in  mines  is  due  to  the  fact  that  decay  has  first  weakened 
the  wood.  Preservatives  do  not  make  wood  stronger,  but  they 
enable  it  to  maintain  high  strength  over  a  long  period  of  time. 

Conservation  of  timber  is  of  direct  benefit  to  the  timber  user  be- 
cause it  makes  his  timber  supply  last  longer.  Many  mines  draw 
their  timber  from  their  own  lands  or  from  nearby  sources.  If  by 
adopting  preservative  treatment  they  can  make  one  acre  of  tim- 
ber supply  them  where  it  previously  required  several  they  are 
conserving  their  own  resources  as  well  as  the  Nation's  timber 
supply. 

Other  benefits  are  that  wood  preservation  makes  it  possible  to 
reduce  the  number  of  timbering  crews,  reduces  the  danger  of  mine 
accidents,  improves  mine  ventilation,  and  cuts  down  interference 
with  mining  operations  due  to  timber  failures. 
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GROWING  NEED  FOR  PRESERVATION  OP  MINE 
TIMBER 

R.  R.  Homor 

Mining  Engineer,  U.  8.  Bwreau  of  Mines 

A  large  field  is  offered  by  the  mining  indu&try  for  the  intro- 
duction of  treated  timber.  The  business  opportunities  offered 
for  the  sale  of  wood  presenratiyes,  wood  preserving  equipment, 
and  in  some  cases  treated  wood,  should  be  of  interest  to  the 
members  of  the  American  Wodd  Preservers'  Association.  I 
shall  attempt  at  the  same  time  to  point  out  the  needs  of  the 
mine  operators,  thus  enabling  the  wood  preservers  to  get  in 
closer  contact  with  the  mining  industry. 

Large  Quantity  of  Timber  Used  in  Minefi. 

Unfortunately  no  exact  data  are  available  showing  the  quan- 
tity of  timber  used  per  annum  by  the  mining  Industry  in  this 
country.  Furthermore,  no  agency,  either  private  or  govern- 
ment, collects  these  statistics. 

In  1905  the  U.  8.  Forest  Service,'  in  cooperation  with  the 
U.  S.  Geological  Survey,  collected  from  a  large  number  of  coal 
and  metal  mines  in  the  United  States,  statistics  on  timber  con- 
sumptions, which  was  the  first  systematic  attempt  in  that  direc- 
tion. Although  these  statistics  were  by  no  means  complete, 
yet  a  suflElcient  number  of  representative  mines  were  covered 
upon  which  to  base  a  fairly  accurate  estimate  of  the  total  tim- 
ber used  by  the  mining  industry. 

Following    is    a    summary    of    the    quantity    of    timber,    both 

round  and  sawed,  used  in  the  production  of  various  kinds  of 

minerals  in  1906: 

Cubic  Feet 

Bituminous   coal    108*042,200 

Anthracite  coal    62.110.166 

Precious  metal  ores   29,028,8^3 

Iron  ores   14.644,750 

Miscellaneous  ores 8.038,616 

Total  Cubic  Feet 201.864,566 

Of  the  total  timber  consumption  82.2  per  cent  was  round  tim- 
ber and  17.8  per  cent  sawed  timber.  The  percentage  of  the  vari- 
ous kinds  of  timber  was  soft  wood  30.3  per  cent,  hard  wood  47.7 
per  cent,  and  not  specified  21.9  per  cent. 

Since  1905  no  systematic  attempt  has  been  made  to  collect 


» Forest  Service  Circular  49.  U.  S.  Department  of  Agriculture. 
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mine  timber  statistics;  however,  a  number  of  unofficial  estimates, 
based  upon  the  above-mentioned  data,  have  appeared  from  time 
to  time  in  the  technical  press  showing  the  mine  timber  con- 
sumption in  the  coal  and  metal  mines.  Perhaps  the  most  re- 
liable of  these  estimates  and  the  one  most  nearly  approaching 
the  truth  was  made  by  F.  K.  R.  Moll  in  1915  in  an  article  en- 
titled "Preservation  of  Timber  in  Mining."* 

Moll  bases  his  estimate  upon  the  production  of  coal,  iron  and 
other  minerals  for  that  year  and  the  average  amount  of  timber 
ufled  per  ton  in  their  production.  His  figures  show  a  timber 
consumption  of  260,000,000  cubic  feet,  which  is  28.8  per  cent 
more  than  the  consumption  in  1905. 

In  the  absence  of  any  authentic  mine  timber  statistics,  and 
in  order  to  show  relatively  the  quantity  of  timber  now  being 
used  annually  by  the  mining  industry,  an  estimate  will  be  made 
based  upon  the  mineral  production  for  1919  and  the  average 
quantity  of  timber  used  per  ton  of  coal  and  ore  mined.  The 
figures  representing  the  quantity  of  timber  used  per  ton  of  the 
various  minerals  mined  have  been  obtained  from  various  sources 
and  are  thought  to  be  fairly  representative.  However,  it  should 
be  remembered  that  timber  consumption  varies  greatly,  depend- 
ing upon  the  kind  of  mineral  being  mined,  the  nature  of  the 
deposits,  methods  of  mining,  etc.,  and  may  vary  widely  even  in 
mines  in  the  same  locality  producing  the  same  kind  of  minerals. 

The  mineral  production  for  1919  is  given  in  round  figures  in 
the  preliminary  reports  of  the  U.  S.  Geological  Survey  as 
458,000, 000*  tons  bituminous  coal,  88,000,000  tons  of  anthra- 
cite coal,  68,300,000  tons  iron  ore,  and  estimated  approximately 
65,500,000  tons  of  other  ores.  Of  the  68,300,000  tons  of  Iron 
ore,  ailproximately  35,000,000  tons  or  51.4  per  cent  was  mined 
from  underground  workings  requiring  timber  and  the  remainder 
from  open  pit  in  which  little  or  no  timber  is  used. 

The  average  quantity  of  timber  used  per  ton  of  mineral  mined, 
taken  from  the  most  reliable  sources  available,  are  0.33  cubic 
feet  per  ton  for  bituminous  coal,  0.70  cubic  feet  for  anthracite 
coal,  0.90  cubic  feet  for  iron  ore  (underground  mining)  0.75 
cubic  feet  for  other  ores — gold,  copper,  lead,  zinc,  etc. 

Based  upon  the  above-mentioned  figures  of  production  and 
timber  used  per  ton,  the  consumption,  of  mine  timber  in  1919 
is  as  follows: 


*  Mining  and  Scientific  Press,  vol.  110,  p.  68.  1915. 
^All  figures  are  in  short  tons  of  2000  lbs. 
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Cu.  ft. 
Tons  timber 

( 2000  ibs. )     per  ton  Total  cu.  ft 

Bituminous  coal   458,000,000  x  0 .83  =     151,140,000 

Anthracite   coal    88,000,000  x  0 .70  =       61,600,000 

Iron  ore  (shaft) 35,000,000x0.90  =       31.600,000 

Other  ores  (est.)    65.600,000x0.75  =       49,125,000 

Total     293,866.000  cu.  ft. 

This  shows  an  increased  timber  consumption  over  1905  of 
about  92,000,000   cubic  feet  or  nearly  46  per  cent. 

Decrease  in  Supply  and  Quality  of  Timber. 

One  of  the  serious  problems  that  now  confronts  the  mine  oper- 
ator in  the  important  coal  and  metal  mining  regions  in  both 
the  East  and  West,  Is  the  noticeable  decrease  in  the  supply  and 
quality  of  the  timber  in  many  mining  regions,  coupled  with 
marked  increase  in  cost. 

In  1905,  according  to  government  statistics,'  of  the  43,676,000 
cubic  feet  of  round  timber  used  in  the  anthracite  mines,  the 
hard  woods  rank  first,  with  14,238,000  cubic  feet,  or  32.6  per 
cent,  of  which  more  than  5,000,000  cubic  feet  was  oak,  the  re- 
mainder being  mixed  hard  wood — chestnut,  beech,  maple,  etc. 
Of  the  9,828,000  cubic  feet,  or  22.5  per  cent  of  soft  wood  re- 
ported, 8,349,000  cubic  feet  was  yellow  pine,  the  remainder 
being  hemlock  and  spruce  in  the  order  named.  It  should  be 
stated,  however,  that  of  the  various  kinds  and  quantity  of  round 
timber  reported  nearly  20,000,000  cubic  feet  or  45  per  cent 
was  not  specified. 

Much  of  the  yellow  pine  was  shipped  from  the  South,  but 
most  of  the  other  timbers  used  were  obtained  in  Pennsylvania. 
During  the  same  period  the  average  cost  of  round  timber  was 
6.6  cents  per  cubic  foot  and  sawed  timber  $15.17  per  M.  board 
feet.  Assuming  the  consumption  of  0.7  cubic  feet,  the  cost  per 
ton  of  coal  was  4.6  cents. 

At  the  present  time  perhaps  75  per  cent  or  more  of  the  tim- 
ber used  in  the  anthracite  region  is  soft  wood — loblolly  and 
second  growth  yellow  pine — most  all  of  which  is  shipped  from 
tbe  South.  No  general  cost  of  this  timber  is  available,  but  fig- 
ures obtained  from  one  of  the  large  operators  show  a  cost  ap- 
proximately 27.5  cents  per  cubic  foot  delivered,  of  which  42.7 
per  cent  represents  the  cost  of  the  timber  and  57.3  per  cent  the 
cost  of  freight.  The  cost  of  timber  per  ton  of  coal  mined  is 
19.2  cents.     It  may  thus  be  seen  that  during  the  period  of  15 


*  Forest  Service  Circular  49. 
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years  from  1905  to  1920,  the  cost  of  round  mine  timber  deliv- 
ered in  the  anthracite  region  has  increased  from  6.6  to  27.5 
cents,  or  more  than  four  times. 

No  recent  figures  indicating  the  quantity  and  cost  of  timber 
used  in  the  bituminous  coal  regions  of  the  east  and  middle  west 
are  available,  but  It  is  reasonable  to  assume  that  the  same  rela- 
tive increase  will  obtain  as  shown  In  the  anthracite  region. 

In  the  Lake  Superior  iron  region  In  1905  the  quantity  of  tim- 
ber used  In  the  mines  was.  In  round  figures,  13,152,000  cubic 
feet,  of  which  12,171,000  cubic  feet  was  round  timber  and 
951,000  cubic  feet  sawed  timber.  The  bulk  of  the  timber  used 
was  pine  and  hemlock,  followed  by  comparatively  small  amounts 
of  maple,  birch  and  other  hard  woods.  The  average  cost  of 
round  timber  was  5.0  cents  per  cubic  foot,  and  sawed  timber 
112.30  per  M.  board  feet. 

Based  on  the  quantity  of  Iron  ore  mined  from  underground 
workings  In  the  Lake  Superior  region  In  1920,  and  assuming  a 
timber  consumption  of  0.9  cubic  feet  per  ton  of  ore  mined,  the 
total  timber  consumption.  In  even  figures,  was  27,500,000  cubic 
feet.  The  predominant  varieties  now  used  are  hard  maple,  yel- 
low birch,  hemlock  and  tamarack,  in  the  order  named,  together 
with  small  amounts  of  ash,  elm,  pine  and  spruce.  The  average 
cost  for  all  varieties  ranging  from  6  to  14  Inches  diameter,  and 
in  lengths  from  8  to  16  feet.  Is  approximately  24  cents  a  cubK^ 
foot  delivered,  or  21.6  cents  per  ton  of  ore  mined. 

It  should  be  noted  that  the  consumption  of  round  timber  In 
the  Lake  Superior  Iron  mines  has  Increased  In  the  past  15  years 
from  slightly  more  than  12,000,000  cubic  feet  In  1905  to 
27,500,000  cubic  feet  In  1920,  or  two  and  a  quarter  times. 
During  the  same  period  the  average  cost  rose  from  5  cents  to 
24  cents  a  cubic  foot,  or  nearly  five  times.  Furthermore,  the 
timber  now  available  Is  much  Inferior  In  quality  and  less  dur- 
able than  the  timber  obtainable  15  years  ago.  This  necessitates 
more  frequent  renewals,  with  greatly  increased  timber  consump- 
tion and  cost 

Throughout  nearly  all  the  metal  mining  districts  of  the  west, 
the  consumption  and  cost  of  mine  timber  has  materially  In- 
creased In  the  past  decade.  Likewise  the  more  durable  varie- 
ties of  timber  are  bcomlng  scarcer  and  the  source  more  remote 
from  points  of  consumption,  consequently  In  many  localities  the 
less  durable  varieties  must  now  be  used. 

The  timber  most  largely  used  In  the  metal  mines  of  Montana 
and  Idaho  in  1905  was  Rocky  Mountain  red  fir  (Douglas  fir) 
with  relatively  small  amounts  of  yellow  pine,  and   lodge  pole 


Digitized  by  VjOOQIC 


American  Wood- Preservers'  Association     207 

pine.  Records  show  that  the  average  cost  of  round  timber  ai 
that  time  was  9.4  cents  a  cubic  foot  in  Montana,  and  10.3  cents 
a  cubic  foot  in  Idaho. 

In  proximity  to  the  important  mining  centers  of  Butte,  Mon- 
tana, and  of  Coeur  d'Alene,  Idaho,  the  accessible  supply  of  red 
fir  is  largely  exhausted.  As  a  result  the  more  plentiful  but  less 
durable  varieties — yellow  and  lodge  pole  pine,  tamarack,  with 
a  subordinate  amount  of  spruce  and  white  fir  (balsam) — are 
being  extensively  used.  The  present  average  cost  of  round  tim- 
ber, 10  to  14  inches  diameter  and  16  feet  long,  of  mixed  varie- 
ties in  Butte  is  approximately  20.5  cents  a  cubic  foot  and  in  the 
Coeur  d'Alenes  22  c^nts  a  cubic  foot  delivered. 

It  will  be  noted  that  the  timber  cost  in  two  of  the  leading 
mining  districts  in  Montana  and  Idaho  was  more  than  doubled 
in  the  past  15  years.  No  figures  are  available  showing  the  in- 
crease in  timber  consumption,  but  no  doubt  it  will  closely  corre- 
spond to  the  percentage  increase  as  already  shown  for  the  other 
mining  regions. 

From  the  foregoing  discussion  of  the  mine  timber  consump- 
tion and  cost  in  some  of  the  principal  mining  districts  in  the 
United  States,  it  is  plainly  obvious  that  one  of  the  rapidly  in- 
creasing items  of  expense  in  mining  operations  is  the  cost  of 
timber,  to  say  nothing  of  the  labor  cost  of  installation.  There- 
fore, any  practical  means  that  may  be  employed  to  prolong  the 
life  of  mine  timber  will  greatly  reduce  mining  costs,  and  effect 
important  economies  in  operation. 

Need  of  Timber  Conservation. 

The  rapid  depletion  of  our  forests  and  the  far  reaching  effect 
it  may  have  on  our  industries  as  well  as  our  national  welfare 
has  been  repeatedly  pointed  out  by  those  who  have  made  an 
intimate  study  of  the  problem. 

According  to  statistics  published  in  the  American  Forestry* 
the  consumption  of  timber  for  all  purposes  in  the  United 
States  in  1919  was  approximately  7.6  billion  cubic  feet,  requir- 
ing in  its  production  23.6  billion  cubic  feet. 

At  the  present  rate  of  consumption  it  is  estimated  that  three 
to  four  times  as  much  timber  is  being  consumed  per  annum  in 
this  country  as  is  being  p;-oduced  by  forest  growth,  and  unless 
some  measures  are  taken  to  arrest  it  the  exhaustion  of  the  bet- 
ter grades  of  structural  timber  may  be  expected  in  the  no  dis- 
tant future.     Moreover,  the  cost  is  mounting  from  year  to  year, 


*  American  Forestry,  March,  1920,  p.  146. 
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as  a  result  of  the  rapid  depletion  of  the  better  grades.  Natur- 
ally, the  use  of  the  better  woods  is  being  curtailed  wherever 
possible,  and  the  inferior  and  less  durable  woods  substituted, 
which  have  only  cheapness  and  ayailability  to  recommend  them. 
The  consumer,  therefore,  is  confronted  by  the  serious  problem 
of  having  to  effectively  and  cheaply  prolong  the  life  of  the  in- 
ferior woods  and  thus  conserve  the  timber  supply. 

Mine  timbers  are  destroyed  by  four  principal  agents — decay, 
insects,  fire,  and  mechanical  abrasion.  Of  these,  decay  and  in- 
sect attack  are  by  far  the  most  important.  The  amount  of 
mine  timber  destroyed  by  these  different  agencies  varies  greatly 
with  the  conditions  in  the  mines,  and  depends  largely  upon  the 
character  of  the  deposit,  and  method  employed  in  mining  it. 
In  general  more  than  50  per  cent  of  the  timber  used  in  the 
mines  is  destroyed  by  decay  and  insect  attack,  but  perhaps  not 
to  exceed  15  per  cent  of  the  total  is  subject  to  replacement,  that 
is,  where  the  working  place  will  be  kept  open  longer  than  the 
natural  life  of  the  timber. 

Timber  conservation  may  be  accomplished  in  part  by  the  bet- 
ter selection,  preparation  and  storage  of  timber  intended  for 
mine  consumption,  but  the  most  effective  means  is  by  treating 
the  timber,  to  prevent  decay,  with  some  standard  preservative 
before  it  is  placed  in  the  mine.  It  is  needless  to  point  out  that 
only  those  timbers  should  be  treated  that  will  be  used  in  work- 
ing places  which  are  to  be  maintained  for  a  period  of  years 
sufficiently  in  excess  of  the  natural  life  of  the  timber  to  war- 
rant the  use  of  treated  timber.  Neither  should  treated  timber 
be  used  in  places  where  it  would  be  subjected  to  destruction  by 
crushing  rather  than  by  decay. 

Saving  Resulting  from  the  Use  of  Treated  Mine  Timber. 

It  is  estimated  that  on  an  average  possibly  85  per  cent  of  all 
the  timber  employed  annually  in  the  mines  in  this  country  is 
used  in  working  places  of  only  temporary  nature,  such  as  rooms 
in  coal  mines  and  stopes  in  metal  mines  that  will  shortly  be 
worked  out  and  abandoned.  Much  of  this  timber  is  destroyed 
by  crushing  or  covered  up  by  waste  rock  and  is  of  no  further 
service.  Even  where  subjected  to  decay  its  natural  life  is  usu- 
ally greater  than  its  mechanical  life,  therefore  preservative 
treatment  would  not  be  justified.  The  only  practical  means  of 
reducing  the  quantity  of  timber  used  in  this  manner  would  be 
to  either  modify  the  existing  system  of  mining  or  adopt  an  en- 
tirely different  system,  wherein  less  timber  is  required. 
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Of  the  enormous  total  of  approximately  293,006,000  cubic  feet 
of  timber  consumed  annually  in  the  mines  it  may  be  safely  esti- 
mated that  an  average  of  1&  per  cent  or  43,950,000  cubic  feet, 
is  used  in  underground  haulage  ways,  air  ways,  and  other  open- 
ings of  a  more  or  less  permanent  character*  where  the  timber 
is  largely  destroyed  by  decay.  Experience  has  shown  that  the 
average  life  of  mine  timber  in  permanent  openings,  where  it  is 
not  subject  to  crushing,  is  about  3  years,  but  often  under  con- 
ditions unusually  favorable  to  decay  the  life  will  not  exceed  one 
year.  Assuming  that  the  average  mine  shaft,  tunnel  drift,  and 
gangway,  will  be  in  service  for  a  period  of  12  years,  it  may  be 
seen  that  the  timber  supports  will  be  renewed  at  least  three 
times,  and  under  some  conditions  five  to  ten  times.  If  the  min- 
imum figure  is  taken  the  quantity  of  timber  consumed  dur- 
ing the  12-year  period  is  175,800,000  cubic  feet,  of  which 
131,850,000  cubic  feet  might  have  been  saved  had  the  original 
timbers  been  given  a  preservative  treatment.  If  the  average 
cost  of  the  timber  be  taken  at  25  cents  per  cubic  foot  the  sav- 
ing in  timber  alone  would  be  $32,962,500.  The  labor  cost  in 
replacing  would  be  equal  to  and  in  many  instances  much  more 
than  the  cost  of  the  timber.  It  is  obvious  therefore  that  by 
treating  timber  to  prolong  its  life  the  annual  saving  in  cost,  of 
labor  and  timber  will  be  large. 

In  the  foregoing  estimate  of  the  annual  cououmption  and 
value  of  mine  timber  no  account  was  taken  of  the  relatively 
large  quantity  of  timber  used  in  surface  construction.  Unfor- 
tunately, no  data  are  available  upon  which  to  base  even  an  ap- 
proximate estimate  of  the  quantity  of  timber  thus  used.  Obvi- 
ously, however,  the  quantity  is  large  as  may  be  api  reciated  by 
citing  some  of  its  many  uses. 

The  principal  surface  structures  built  wholly  or  in  part  of 
wood  are  headframes,  shaft  houses,  breakers,  tipples,  tramways, 
ore  bins,  coal  bunkers,  trestles,  flumes,  concentrating  mills, 
stamp  mills  and  mine  buildings — comprising  timber  framing 
and  carpenter  shops,  blacksmith  shops,  machine  shops,  power 
houses,  change  houses,  supply  houses,  etc.  In  addition,  an  im' 
portant  amount  of  lumber  and  dimension  timber  is  used  in 
miscellaneous  mine  and  mill  equipment  such  as  mine  cars  and 
trucks,  tanks,  launders,  conduits,  concentrating  tables,  jigs, 
flotation  machines,  classifiers,  battery  blocks,  foundation  tim- 
bers, etc.  These  structures  and  equipment  require  constant  re- 
pairs and  replacements,  of  which  perhaps  80  per  cent,  or  more, 
is  caused  by  decay  and  could  be  largely  avoided  if  the  original 
timber  were  given  a  preservative  treatment. 

14— A.  w.  P.  A. 
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The  average  life  of  untreated  wooden  surface  structures  is 
placed  at  10  to  12  years;  however,  the  average  life  of  timber 
entering  into  mine  and  mill  equipment  subjected  to  replacement 
from  decay  is  probably  not  over  6  to  7  years.  Assuming  the 
average  period  of*  usefulness  of  all  kinds  of  mine  construction 
is  20  years,  then  the  timber  subjected  to  decay  will  require  re- 
placement at  least  once  during  its  period  of  service,  in  the  case 
of  surface  structures,  and  twice  in  case  of  mine  and  mill  equip- 
ment 

With  proper  preservative  treatment  of  the  original  timber 
entering  into  this  construction,  it  could  be  made  to  last  through- 
out the  entire  period  of  service,  thus  effecting  an  important 
saving  in  the  cost  of  material  and  labor. 

To  determine  the  advisability  and  economy  of  treating  un- 
dergrround  timber,  also  timber  used  in  surface  structures  and 
equipment  Barth^  formulated  the  rule  which  is  substantially 
as  follows:  Timber  that  is  permanent  in  character;  that  is, 
which  is  not  exposed  to  destruction  by  mechanical  wear  or 
crushing  before  the  expiration  of  its  natural  life  or  the  useful- 
ness of  which  does  not  cea^e  before  the  advantages  of  chemical 
preservation  can  be  realized,  should  be  treated. 

Extent  to  which  Treated  Timber  is  Used  in  the  Mines. 

In  Europe,  particularly  Germany,  treated  timber  has  been 
extensively  used  in  the  mines  for  a  great  many  years,  and  in 
1915,  according  to  MolP  no  less  than  100  large  and  small  tim- 
ber treating  plants  for  mines  had  been  erected.  In  1904  there 
were  in  the  mining  district  of  Dortmund,  Germany,  16  mines 
which  treated  timber  and  25  others  that  had  made  trials. 
About  1903  a  commercial  timber  treating  company  had  entered 
the  mining  field  and  up  to  1915  had  erected  over  30  plants  in 
Silesia  alone.  However,  in  this  country  the  mining  industry 
has  been  slow  to  adopt  the  use  of  treated  timber,  notwithstand- 
ing that  the  replacement  of  timber  caused  by  decay  often  con- 
stitutes one  of  the  principal  items  of  expense. 

The  explanation  of  this  is  that  mining  timber  in  most  local- 
ities, until  the  last  few  years,  has  been  plentiful  and  compara- 
tively cheap.  As  a  result  no  inducement  was  offered  to  prac- 
tice economy  in  its  use,  furthermore,  mine  operators  in  general 
have  not  been  well  informed  concerning  preservatives,  treat- 
ment methods  and  costs,  and  the  benefits  to  be  derived  from  the 
use  of  treated  timber,  but  as  they  come  more  and  more  to  real- 
ize these  benefits  its  use,  no  doubt,  will  be  rapidly  extended. 


*Kurt  C.  Barth,  EnglneerlTipr  and  MInlngr  Journal,  vol.  104,  1917,  p.  986. 
»F.  K.  R.  Moll,  Mining  and  Scientific  Press,  vol.  110,  1915,  p.  69. 
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In  1906  the  Forest  Service  in  cooperation  with  the  Phila- 
delphia and  Reading  Coal  and  Iron  Co.,  undertook  a  series  of 
experiments  to  test  the  practical  value  of  treated  mine  timber, 
the  efficiency  of  various  preservatives,  and  the  cheapest  and 
most  effective  method  of  application  for  the  purpose  intended. 
Later,  this  service  was  extended  to  include  other  coal  mining 
companies  in  the  East  and  a  few  metal  mining  companies  in  the 
West.  Although  these  experiments  proved  conclusively  the 
practical  value  and  economy  resulting  from  the  use  of  treated 
timber,  yet  the  cooperating  companies  have  not  Increased  its  use 
to  the  extent  that  was  anticipated,  and  the  quantity  used  by 
them  at  present  as  compared  to  their  total  requirements  is  in- 
significant. Neither  has  timber  preservation  been  generally 
adopted  by  the  mining  industry  to  the  extent  that  the  results 
of  the  experimentation  had  given  reason  to  hope. 

The  reason  for  the  lack  of  interest  in  timber  preservation  at 
that  time  was  that  the  timber  situation  throughout  most  of  the 
mining  regions  of  the  country  was  not  sufficiently  acute  to 
cause  the  operators  to  consider  seriously  the  benefits  to  be  de- 
rived from  its  adoption.  In  brief  the  introduction  of  timber 
preservation  into  the  mining  Industry  was  premature,  conse- 
quently it  languished,  for  lack  of  support.  However,  in  recent 
times  with  mounting  cost  of  production,  and  the  low  price  and 
lack  of  markets  for  the  materials  produced,  the  situation  has 
entirely  changed  and  mine  operators  are  now  ready  to  give 
serious  consideration  to  any  practical  suggestion  by  which  econ- 
omies in  operation  may  be  effected. 

Nelson^  in  a  paper  on  wood  preservation  read  before  the  Lake 
Superior  Mining  Institute  some  years  ago  aptly  expressed  the 
situation  in  the  statement  that  the  preservative  treatment  of 
wood  must  be  recognized  as  distinctly  a  matter  of  dollars  and 
cents.  If  it  brings  about  a  saving  it  will  be  adopted;  if  it  costs 
more  than  it  saves  it  will  not  be  put  into  actual  commercial 
practice. 

Sn^^ested  Means  of  Promoting  Timber  Treatment. 

It  is  believed  that  the  artificial  preservation  of  mine  timbi&r 
offers  an  attractive  field  in  which  important  economies  may  be 
realized,  and  it  is  the  opinion  of  the  writer,  based  on  his  ob- 
servations covering  a  field  survey  of  some  of  tne  principal  min- 
ing districts  in  Michigan,  South  Dakota,  Montana  and  Idaho, 
that  the  time  is  opportune  for  promoting  timber  preservation  in 
the  mining  industry.  Just  how  this  may  be  best  accomplished 
is,  of  course,  open  to  discussion,   depending  on  the  viewpoint. 

*  Proceedings  Lake  Superior  Mining  Institute,  vol.  14.  1909.  p.  99. 
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One  of  the  means  that  suggests  itself  is  a  campaign  of  educa- 
tion and  publicity  through  the  Service  Bureau  of  your  Associa- 
tion in  cooperation  with  the  U.  S.  Forest  Service  and  the  U.  8. 
Bureau  of  Mines.  The  Forest  Service  has  already  carried  on 
extensive  experiments  on  wood  preservation  and  conducted 
numerous  service  tests  covering  a  period  of  many  years.  It 
has,  therefore,  much  valuable  data  on  the  subject  available  for 
distribution,  and  is  in  a  position  to  disseminate  information  on 
wood  preservatives  and  preservative  methods. 

The  Bureau  of  Mines  has  only  recently  undertaken  a  syste- 
matic investigation  of  the  decay  of  mine  timbers,  and  its  causes 
and  prevention.  The  Bureau's  observations  to  date  have  led  to 
the  conclusion  that  not  only  important  savings  in  the  cost  of 
operation  may  be  realized  by  the  use  of  treated  timber,  but 
also  that  preventing  mine  timber  decay  will  remove  one  of  the 
principal  sources  of  heat  and  vitiation  of  mine  air,  which  in 
turn  has  an  important  bearing  on  the  problem  of  mine  ventila- 
tion. The  Bureau  of  Mines,  therefore,  is  much  interested  and 
is  glad  to  aid  in  promoting  better  utilization  and  preservation 
of  mine  timbers. 

Mutual  Interests  of  tlie  Mine  Operator  and  Wood  Preserver. 

The  mine  operator  is  interested  in  timber  preservation  be- 
cause the  preservative  treatment  of  mine  timber  to  prolong  its 
life,  will  reduce  operating  costs,  conserve  the  timber  supply,  and 
makes  possible  the  utilization  of  inferior  and  less  durable  woods, 
which  are  practically  useless  unless  treated  to  prevent  rapid  de- 
cay. In  addition  the  use  of  treated  timber  to  arrest  decay  pro- 
^  motes  safety,  health  and  efficiency  of  the  men  employed  in  the 
mines. 

The  wood  preserver  and  the  manufacturer  of  wood  preserva- 
tives and  wood  preserving  equipment  are  interested  in  mine 
timber  preservation  because  it  affords  opportunities  to  expand 
the  wood  preserving  industry  and  to  promote  the  sale  of  equip- 
ment, preservatives  and,  in  some  cases,  treated  wood. 

It  remains  for  some  practical  plan  to  be  initiated  to  bring 
about  these  desired  results  and  if  this  paper  by  indicating  the 
importance  and  need  of  timber  preservation  in  the  mining  in- 
dustry thus  asissts  in  accomplishing  this  end  it  will  have  served 
its  purpose. 

Mr.  Goltra:  I  have  been  doing  my  mite  to  promote  the  use  of 
treated  material  for  coal  mines,  and  in  some  instances,  succeeded 
in  convincing  my  listeners  as  to  the  economy  effected  by   using 
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treated  material.  I  generally  use  the  formula  and  table  given  in 
Mr.  Hunt's  paper,  and  which  was  discussed  this  forenoon.  I  us- 
ually recommend  the  "open  tank"  process  because  in  most  cases 
the  material  is  obtained  from  localities  in  the  vicinity  of  the  mines, 
and  it  would  not  bear  the  cost  of  transportation  to  and  from  a  plant 
equipped  to  treat  same  by  the  "pressure"  process.  Very  good  re- 
sults have  been  obtained  where  the  right  kind  of  preservative  was 
used. 

The  President:  The  next  paper  will  be  by  Mr.  C.  J.  Humphrey, 
o(  the  Forest  Products  Laboratory,  on  the  "Decay  of  Timber  in 
Mines."    It  will  be  illustrated. 

Mr.  Humphrey:  The  entire  purpose  of  this  paper  is  to  grive  you 
a  general  idea  of  the  conditions  to  which  timber  is  subjected  in 
mines.  I  have  not  attempted  to  go  into  the  wood  preservation 
game  or  to  indicate  processes  or  anything  of  that  sort.  It  is  up  to 
the  individual  operator  to  figure  out  what  he  wants  and  then  to 
select  and  use  one  of  the  different  methods  that  have  proven  fairly 
satisfactory  in  practice.  The  paper  is  necessarily  rather  general 
and  at  the  end  I  will  show  you  a  few  slides  to  give  you  an  indica- 
tion of  the  actual  conditions  which  are  encountered,  and  which 
will  have  to  be  overcome  in  the  preservative  treatment  of  timber 
in  mines. 


DECAY  OF  MINE  TIMBER 

By  C.  J.  Humphrey 

Pathologist,  Bureau  of  Plant  Industry 
In  cooperation  with  the  Forest  Products  Laboratory 

Up  to  about  1905  the  study  of  the  fungi  found  on  mine  timbers 
was  mycological  rather  than  pathological— dealing  with  the  develop- 
ment of  the  organisms,  rather  than  the  nature  of  decay  and  the  con- 
ditions favoring  it.  Much  of  the  earlier  work  was  done  before  the 
science  of  plant  pathology  had  developed  and  consists  of  descrip- 
tions of  the  various  plants  found  in  mines,  caves,  and  underground 
passages  of  various  sorts.  The  scientific  mind  then  concerned  it- 
self largely  with  the  form  and  structure  of  the  abnormal  growths 
which  were  there  met  with  and  endeavored  to  correlate  these  aber- 
rant forms  with  those  normally  growing  above  ground.  Much  less 
was  known  at  that  time  regarding  the  variability  of  the  different 
fungi  encountered  and  it  is  not  surprising  that  the  peculiar  growths, 
usually  bearing  little  resemblance  to  the  species  as  known  under 
outside  conditions,  should  have  been  given  many  different  names, 
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depending  on  the  personal  opinion  of  the  man  who  described  them. 
Many  of  the  forms  thus  discussed  are  fantastically  named.  Thus, 
in  Ulysses  Aldrovandus'  book  on  dendrology  (tree  botany),  pub- 
lished in  1671,  Braun  tells  us  that  two  fungi  are  pictured  which 
were  taken  from  oak  wood  In  a  cellar.  One  of  these  is  called 
*'Fungu8  gallipes'*  and  the  other  ''Fungus  anguinua:'  In  Braun's 
opinion  these  are  nothing  else  than  abnormal  forms  of  Lentinua 
lepideus,  which  from  later  investigations  we  now  know  to  produce 
tremendously  elongated,  often  "staghorn-like,"  growths  in  mines  and 
other  dark  moist  places. 

The  writer  has  during  the  past  fifteen  years  been  very  much  in- 
terested in  the  decay  of  mine  timber  and  the  fungi  associated  with 
It,  and  many  workings  in  practically  all  the  mining  regions  of  the 
United  States  have  been  explored  in  order  to  throw  light  on  the 
question. 

In  addition  to  discussions  just  presented  by  Mr.  Hornor  and  Mr. 
Hunt,  data  on  the  consumption  and  cost  of  mine  timbers  with  de- 
scriptions and  discussion  of  wood-preserving  methods  have  been 
published  from  time  to  time,  principally  by  the  U.  S.  Forest  Service. 
These  show  distinctly  the  tremendous  amount  and  value  of  wood 
used  in  underground  workings  and  the  necessity  of  conserving  it 
by  preservative  treatments  wherever  the  primary  cause  of  failure  is 
decay  or  insect  attack. 

The  extent  of  timbering  in  mines  depends  largely  on  the  char- 
acter of  the  rock  in  which  the  operations  are  carried  on.  If  it  is 
hard  and  firm,  tunnels  are  often  run  for  considerable  distances, 
with  little  or  no  timber.  On  the  other  hand,  where  the  rock  is  soft, 
or  where  slippery  clays  are  encountered,  or  where  the  weight  of 
superincumbent  rock  is  so  great  as  to  cause  a  gradual  closure  of  the 
passages  by  pressure,  it  often  taxes  the  skill  and  ingenuity  of  the 
engineer  to  keep  the  workings  open.  In  such  cases  timber  is  used 
unsparingly. 

Timber  of  all  sizes  finds  a  use,  the  larger  sizes  and  more  durable 
timber  being  used  where  great  strength  is  required,  or  in  the  more 
permanent  locations.  The  smaller  sizes  are  frequently  used  in 
temporary  locations,  while  limbs  and  slabs  are  used  as  "lagging," 
either  laid  across  the  collars  to  support  the  loose  rock  of  the  roof, 
or  back  of  the  legs  to  act  as  a  retaining  wall  at  the  sides  of  the 
gallery.  In  addition,  much  small  material  and  refuse  is  used  for 
cribbing,  many  small  ties  for  haulage  ways,  and  much  sawed  lumber, 
mostly  in  the  form  of  planks,  for  chutes,  stopes,  shafts,  stations,  etc 

Much  more  coniferous  timber  is  used  than  hardwood,  and  this  is 
very  often  of  the  lower  grades,  since  for  general  purposes  the  min- 
ing industry  can  not  compete  with  the  lumber  trade  for  the  better 
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F\g.  1. — Fotnea  anno8ua.     This  is  the  most  common  and  most  destruc- 
tive fungus  occurring:  on  pine  and  other  coniferous  timber  in  mines. 


Digitized  by  VjOOQIC 


216  Eighteenth  Annual  Meeting 

materials.  Likewise  many  mines  are  situated  in  regions  long  cut- 
over  and  the  local  wood  available  is  often  young  second-growth  or 
the  older  trees  culled  by  the  logger.  These  latter  often  contain  a 
considerable  amount  of  heartrot. 

The  kinds  of  timber  employed  depend  largely  upon  their  accessi- 
bility, and  the  character  of  the  local  growth  often  gives  us  a  good 
indication  of  what  we  may  expect  to  find  In  the  mines.  In  some 
localities,  however,  as  the  anthracite  region  of  Pennsylvania,  the 
local  supply  of  timber  is  so  far  exhausted  that  pine  is  shipped  in 
from  states  farther  south,  whereas  formerly  considerable  native 
oak  was  used.  The  Alabama  mines  use  a  mixture  of  yellow  pine 
and  native  oaks;  the  central  states,  such  as  Illinois,  Iowa  and  Mis- 
souri use  a  large  proportion  of  native  hardwoods;  the  Michigan 
mines  have  largely  relied  on  birch,  maple,  hemlock  and  tamarack; 
the  western  mines  use  for  the  most  part  Douglas  fir,  western  hem- 
lock, western  yellow  pine,  lodgepole  pine  and  Engelmann  spruce. 
With  this  variety  of  host  plants  we  can  readily  see  there  will  be 
some  diversity  in  the  species  of  mine  fungi  encountered  in  different 
regions  of  the  United  States,  although  there  do  not  appear  to  be 
nearly  as  many  as  speculation  would  lead  us  to  believe. 

Timber  is  destroyed  in  the  mines  by  breakage,  decay,  fire,  insects 
and  wear,  breakage  and  decay  being  the  more  important  factors. 
The  rate  of  destruction  depends  upon  the  species  and  condition  of 
the  wood  when  set  and  the  meteorologic  and  geologic  conditions  of 
the  environment.  The  loss  of  timber  from  breakage,  wear  and 
decay  will  be  the  only  factors  discussed  in  the  present  paper. 

The  breakage  of  timber  due  to  "squeeze"  varies  greatly  in  dif- 
ferent mines  and  in  different  mining  regions.  In  many  mines  the 
pressure  is  sufficient  to  break  the  timbers  before  they  have  time  to 
decay,  and  is  often  worse  in  some  parts  of  a  mine  than  in  other 
parts  of  the  same  mine.  Agaiij,  it  may  be  bad  at  certain  times, 
and  then  be  somewhat  relieved.  The  amount  will  depend  largely 
upon  the  character  of  the  rock  in  which  the  operations  are  carried 
on.  Generally,  in  the  newer  portions  of  a  mine  the  ground  is  the 
least  stable,  while  in  the  older  workings,  after  years  of  settling.  It 
may  finally  attain  nearly  to  a  condition  of  equilibrium.  "Squeeze" 
and  decay,  however,  often  go  hand  in  hand,  the  latter  often  being 
the  determining  factor  in  causing  failure. 

Wear  on  mine  timbers  is  mostly  confined  to  the  haulage  ways, 
and  is  necessarily  greatest  on  ties  in  passages  where  mules  are 
used  for  transporting  the  minerals  and  waste  rock  to  the  exits.  In 
some  cases  where  the  decay  is  slow  and  the  wear  intense,  ties  will 
be  completely  worn  through  the  middle  before  they  show  any  ap- 
preciable decay. 


Digitized  by  VjOOQIC 


American  Wood-Preservers'  Association      217 

We  now  come  to  the  question  of  decay  and  the  factors  influencing 
it.  A  suitable  moisture  supply,  a  favorable  temperature,  and  the 
presence  of  wood  which  can  be  readily  attacked,  are  the  principal 


Pig.  2. — Fomea  applanatus.  Section  of  a  hard  maple  timber  in  service 
in  a  Michigan  iron  mine  for  about  two  years.  The  wood  is  thoroughly 
rotted.  This  fungus  is  found  quite  commonly  in  mines  on  hardwood 
timber. 

factors  in  accelerating  the  action  of  wood-destroying  fungi  in  timber. 
The  first  thing  that  attracts  the  attention  in  exploring   under- 
ground workings  is  the  elimination  of  the  diverse  atmospheric  con- 
ditions as  they  exist  at  the  surface.    A  mine,  or  a  given  portion  of 


Digitized  by  VjOOQIC 


218  Eighteenth  Annual  Meeting 

a  mine,  is  characterized  by  uniformity  in  respect  to  these  condi- 
tions, rather  than  variation.  It  is  true  that  many  mines  are  wet- 
ter, or  cooler,  or  warmer,  than  other  mines,  and  it  is  generally  the 
case  that  in  any  one  mine  different  levels,  or  different  portions  of 
the  same  level,  are  often  at  wide  variance  in  their  temperature  or 
humidity,  but  within  these  more  or  less  limited  areas,  if  variation 
occurs,  it  does  so  only  at  long  intervals,  with  the  exception,  perhaps, 
that  when  ventilation  is  improved,  the  condition  may  be  artificially 
changed.  Good  ventilation  tends  toward  a  reduction  in  the  degree 
of  variation. 

Mines  are  ventilated  either  by  natural  or  forced  circulation. 
The  entering  air  is  termed  the  "intake"  and  the  exhaust  air  the 
"return."  According  to  Harringtom  the  temperature  and  humidity 
of  shallow  mines  less  than  1000  feet  deep  and  those  dependent  on 
natural  ventilation  are  markedly  affected  by  fluctuations  in  the 
outside  air.  Shallow  mines  are  likely  to  be  cold  in  winter  and 
v.arm  in  summer,  especially  if  the  air  velocities  are  500  linear  feet 
per  minute  or  more,  but  in  mines  2000  feet  deep,  or  more,  espe- 
cially when  provided  with  forced  circulation,  variations  in  surface 
air  have  little  influence  on  general  air  temperatures.  The  same 
writer,  speaking  of  conditions  in  the  Western  metal  mines,  states 
that  "in  deep  mines,  especially  where  there  is  moisture  ...  in 
the  surrounding  wall  of  the  intake  air  course,  and  at  depths  of  2000 
feet  or  more  below  the  surface,  air  rarely  leaves  the  intake  air 
course  with  a  relative  humidity  less  than  70  per  cent,  irrespective 
of  the  humidity  of  the  surface  air,"  and  "only  rarely  is  the  relative 
humidity  of  the  air  as  low  as  85  per  cent  a  few  hundred  feet  from 
the  intake."  The  air  as  it  courses  through  the  mine  takes  up 
further  moisture  and  becomes  warmer  as  it  reaches  the  lower  levels. 
When  this  air  starts  on  the  return  trip  from  the  lower  portions  of 
the  mine,  it  cools  as  it  reaches  the  higher  levels,  with  a  consequent 
rise  in  relative  humidity,  which  very  often  reaches  saturation,  a 
very  slight  further  drop  in  temperature  then  causing  condensation 
of  water  on  the  surface  of  the  timber. 

In  another  paper  Harringtona  cites  the  case  of  a  cross  cut  on  a 
return  air  course  where  the  rock  temperature  was  72*  P.  The  air 
from  the  lower  levels  entered  this  cross  cut  at  a  temperature  of 
821^*  and  a  relative  humidity  of  98  per  cent.  Two  hundred  feet 
from  the  point  of  entrance,  the  temperature  dropped  to  81%"  and 
moisture  began  to  deposit.    When  the  air  entered,  the  upcast  shaft 


» Harrington,  Daniel.  Ventilation  in  metal  mines.  Dept.  of  In- 
terior, Bur.  Mines,  Tech.  Paper  251,  1921. 

« Harrington,  Daniel.  Decay  of  timber  in  return  air  courses.  Bng. 
&  Mining  Jour..  Oct.  8,  1921;  also  as  Bulletin  133  of  the  Cement  Gun 
Co.,  Inc.,  Allentown,  Pa. 
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its  temperature  had  dropped  to  79**,  and,  of  course,  was  still  sat- 
urated. This  means  that  large  quantities  of  water  were  distributed 
along  the  entire  cross  cut. 

Other  data  secured  by  Williams^  Indicate  that  for  eight  coal  mines 
in  Illinois,  the  return  air  averaged  64°  for  room  and  pillar  mines 
and  75°  for  long-wall  mines,  while  the  corresponding  humidities 
were  96  and  94  per  cent,  respectively. 


Pig.  3. — Fomea  applanatus.  Compare  these  "staghorn"  fruit-bodies 
with  the  more  normal  ones  shown  in  Figure  2.  Most  fungi  of  this  type 
become  very  irregular  in  form  when  growing  In  the  dark. 

The  above  data  will  serve  to  give  you  a  general  idea  of  moisture 
conditiouB  imderground.  The  situation  may  be  less  exactly  stated 
by  saying  that  temperature  conditions  may  range  from  perceptibly 
cool,  so  that  a  coat  feels  comfortable,  to  most  uncomfortably  warm 
and  stifling.    The  highest  temperature  the  writer  encountered  was 


» Williams,  R,  Y.  The  humidity  of  mine  air.  with  especial  reference 
to  coal  mines  in  Illinois.  Dept.  of  Interior,  Bur.  of  Mines  Bull.  83. 
1914. 
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in  one  of  the  very  dry  slopes  of  a  Colorado  mine  where  the  tem- 
perature was  said  to  reach  120°.  Generally,  though,  the  tempera- 
ture is  usually  quite  comfortable,  ranging  between  65"  and  80*".  It 
should  be  kept  in  mind,  however,  that  there  may  be  considerable 
variations  in  both  temperature  and  humidity  in  various  parts  of  a 
mine. 

The  moieture  content  of  the  rock  may  vary  from  a  dry  condition, 
in  which  the  surrounding  rock  and  timbers  show  no  visible  traces 
of  moisture,  to  a  very  wet  state,  in  which  water,  often  considerably 
charged  with  minerals,  drips  from  the  rock  and  often  flows  in  a 
thin  film  over  the  surface  of  the  timber.  In  this  latter  case,  the 
mud  and  water  on  the  floor  of  the  gang-way  sometimes  reaches 
above  the  ankles.  Drainage  is  accomplished  by  conducting  the 
water  away  in  ditches  at  the  side  of  the  gang-way  or  drift,  so  that 
most  of  the  passages  at  least  have  water  coursing  through  them. 

The  miners  characterize  gangways  or  drifts  as  either  "wet"  or 
"dry,"  including  in  the  latter  class  such  passages  as  are  interme- 
diate between  the  two  extremes.  In  the  "wet"  gangways  necessarily 
the  vapor  in  the  air  reaches  a  point  of  saturation,  and  sometimes 
condenses  to  produce  heavy  fog. 

With. the  facts  now  before  us  as  regards  the  environment  of  the 
organisms  let  us  see  how  it  influences  their  growth,  and  why.  F^rst, 
we  may  make  the  general  statement  that  the  most  rapid  decay  takes 
place  under  medium  conditions  of  moisture  and  temperature. 
Where  it  is  extremely  dry  or  extremely  wet,  fungi  do  not  thrive. 
Ir«  the  former  case  there  is  an  insufficiency  of  moisture,  and  in  the 
latter  an  insufficiency  of  air  within  the  timber.  Timber  which  is 
constantly  saturated  will  be  preserved  as  well  as  if  treated  with  an 
antiseptic.  Under  such  circumstances  I  have  numerous  records 
where  coniferous  timber  has  lasted  from  twenty  to  thirty  years. 
Af.  an  illustration,  I  have  in  mind  an  old  mine  in  Pennsylvania 
which  was  flooded  to  extinguish  a  fire.  It  was  again  pumped  out 
after  a  long  series  of  years  with  the  idea  of  resuming  operations. 
Upon  examination  it  was  found  that  the  completely  submerged 
timbers  were  sound  as  on  the  day  upon  which  they  were  covered. 

This  preservative  effect  is  explained  by  the  fact  that  it  is  essen- 
tial for  the  growth  of  fungi  to  have  a  certain  amount  of  air,  rather 
oxygen,  within  the  timber.  The  primary  effect  of  excessive  mois- 
ture, then,  is  to  reduce,  or  exclude,  the  available  supply  of  oxygen. 

You  thus  see  why  I  have  talked  so  much  about  timber,  tempera- 
ture and  humidity.  These  are  the  factors  upon  which  decay  hinges. 
Without  the  high  humidities,  the  favorable  temperatures  and  the 
presence  of  wood  which  readily  decays  we  would  have  no  problem 
to  discuss. 
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The  fact  so  often  pointed  out  to  me  by  mine  operators  that  tim- 
ber shows  the  briefest  life  in  galleries  ventilated  by  return  air  is 
readily  explained  when  we  know  that  air  as  it  circulates  through 
the  mine  takes  up  moisture  and  usually  rises  in  temperature,  and 
also  loses  some  of  its  velocity  as  it  progresses.  High  humidities 
mean  moister  timber  more  suitable  for  decUy;  higher .  tempera- 
tures, up  to  &0-85*  {Fomes  annosus,  the  worst  enemy  of  coniferous 
timber  in  mines  develops  luxuriantly  at  97*  F.),  mean  greatly  ac- 
celerated growth  of  the  wood-destroying  fungi  present  in  the  mine; 
non-durable  species  of  timber  mean  a  readily  available  food  sup- 
ply for  the  organisms.  The  stage  could  not  be  better  set  for  a 
Fungus  Festival! 

The  next  question  is — What  are  we  going  to  do  about  it? 

Changes  in  the  ventilating  system  may  in  certain  cases  lessen, 
decay  by  reducing  the  moisture  content  of  the  air,  especially  in 
return  air  courses,  but  this  can  apparently  be  of  only  local  appli- 
cation. Substituting  cement,  iron,  or  other  non-decaying  materials 
for  wood  may  offer  relief  in  some  cases,  but  when  all  is  said  and 
done  the  mining  Industry  will  never  get  away  from  the  use  of 
wood  as  long  as  timber  is  available.  This  means  wood  preserva- 
tion. 

Much  of  the  timber  in  a  mine,  however,  will  not  need  to  be 
treated,  and  local  conditions  will  determine  this.  For  permanent 
haulage  ways  or  portions  of  a  mine  which  must  be  kept  open  be- 
yond the  life  of  untreated  timber,  where  decay  is  the  principal 
cause  of  failure,  antiseptic  treatments  are  indicated. 

Harrington  has  recently  endorsed  the  Ounite  system  of  encasing 
mine  props  in  a  ^4  to  1  inch  casing  of  cement  mortar,  principally, 
I  infer,  as  a  fire-preventive.  He  discusses  service  tests  made  in  a 
return  air  course  in  the  properties  of.  the  North  Butte  Mining  Com- 
pany, where  the  normal  life  of  10  to  14  inch  round  peeled  Douglas 
fir  was  but  4  to  8  months.  Various  treatments  were  carried  out, 
including  pressure  treatments  with  creosote,  spraying  creosote  on 
the  timbers  in  position  and  covering  both  treated  and  untreated 
timber  with  cement  mortar  by  the  Gunite  method. 

The  untreated  timber  was  reported  as  failing  in  less  than  eight 
months  while  most  of  the  Gunite  treatments,  even  when  applied  to 
untreated  timber,  appeared  to  be  absolutely  sound. 

The  paper  clearly  states  that  there  was  practically  no  weight 
for  the  timber  to  support.  The  encased  untreated  timber  could 
have  been  severely  rotted  and  still  have  sufficient  strength  to  hold 
its  position  in  the  absence  of  rock  pressure.  The  method  of  in- 
spection would  give  very  little  indication  of  the  soundness  of  the 
wood  beneath  the  coating,  and  judging  from  our  general  knowledge 
of  the  way  timber  behaves  in  such  circumstances,  it  is  quite  safe 
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to  conclude  that  it  would,  in  the  untreated  state,  deteriorate  at 
lea^t  as  rapidly  as  if  it  had  no  cement  coating.  Ldkewise,  any 
advantage  of  cementing  over  creosote  has  not  been  demonstrated 
by  the  experiments,  as  far  as  preventing  decay  is  concerned. 

Mb.  Humphrey:  All  I  have  attempted  to  do  is  to  give  you  a 
general  idea  to  take  home  with  you,  the  idea  that  conditions  in 
mines  are  very  favorable  to  the  growth  of  fungus  and  decay,  which 
I  think  is  sufficient  argument  for  wood  preservation  in  places 
where  such  preservative  treatments  are  indicated. 

The  President:     Gentlemen,  we  have  Just  had  a  very  full  ex- 
position of  what  the  problems  are  in  mine  timber  preservation.    I 
which  we  had  more  time  to  talk  about  it,  and  there  is  an  oppor- 
tunity at  this  time  for  any  one  who  wishes  to  ask  any  questions 
'about  it. 

Mr.  Dbefahl:     Mr.  Chairman,  I  would  like  to  make  a  statement 
of  observation  that  I  made  at  the  time  you  so  kindly  asked  me  to 
accompany  you  to  some  of  the  large  anthracite  collieries  in  the 
East.    The  things  I  was  most  impressed  with  were  the  following: 
It  is  an  easy  matter  for  any  layman  who  knows  nothing  about  pres- 
ervation to  go  under  ground  and  be  impressed  with  the  wonderful 
work  that  could  be  accomplished  by  the  use  of  treated  timber.    I 
saw  mine  timbers  which  had  been  pressure  treated  with  creosote, 
zinc,  and  sodium  fluoride,  still  in  a  state  of  perfect  preservation 
after  a  10-year  period.    I  asked  the  question:    Why  do  you  not  use 
this  stuff  more  than  you  do?    The  answer  came  in  a  sort  of  hap- 
hazard way.    It  is  kind  of  hard  to  get  it  across  with  the  manage- 
ment.   Well,  we  are  all  in  industry,  we  are  all  in  business,  and  a 
lot  of  big  bodies  move  slowly.     It  is  a  pretty  hard  thing  to  get  some 
of  these  things  across.    I  think  one  of  the  most  lamentable  things 
in  the  wood  preservation  game  is  that  the  industry  does  not  have 
a  number  of  consulting  engineers  who  can  be  called  in  to  consult 
with  some  of  these  industries  that  need  help,  and  be  given  help 
along  several  lines.    First  of  all,  if  these  consulting  engineers  had 
an  intimate  knowledge  of  the  art  of  wood  preservation,  if  they  had 
a  knowledge  of  the  cost  of  putting  in  the  necessary  equipment, 
and  if  they  knew  something  of  the  economics  involved,  I  do  not 
think  there  would  be  any  trouble  in  getting  the  idea  of  wood  pre- 
servation sold  to  a  lot  of  these  collieries  where  much  treated  ma- 
terial can  unquestionably  be  put  in  to  advantage.    Treated  timbers 
can  not  be  put  in  everywhere  to  advantage  in  mines.    I  am  pretty 
well  convinced  of  that,  but  I  do  think  there  is  not  half  enough 
treated  timber  used.    The  effort  has  not  been  made  and  can  not 
be  made  until  you  get  somebody  .that  can  act  in  a  consulting  ca- 
pacity and  go  in  there  and  do  these  very  things.    It  does  not  want 
order  takers.    It  does  not  want  mere  salesmen.    It  wants  somebody 
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that  knows  the  whole  story  to  put  it  over,  and  from  what  I  have 
seen  of  the  situation,  any  one  that  has  the  facts  is  not  going  to 
have  much  trouble  in  convincing  the  executives  in  any  branch  of 
the  mining  business  that  wood  preservation  will  work  out  to  their 
advantage. 

Mb.  Church:  Mr.  Chairman,  I  would  like  to  ask  Mr.  Hunt  a 
question.  Perhaps  it  is  not  a  very  diplomatic  one,  but  I  think  it 
is  fair.  I  would  like  to  know  whether  the  Forest  Service  has 
really  sold  this  wood  preservation  proposition  to  the  Bureau  of 
Mines.  Now  it  is  all  very  well  for  the  people  who  are  treating  tim- 
ber and  selling  preservatives  to  go  to  the  individual  companies. 
They  are  doing  that,  and  they  are  advertising  in  the  mining  Jour- 
nals, but  have  they  any  support  on  this  proposition  from  the  Bureau 
of  Mines,  whose  pronouncements  carry  such  weight  with  the  mining 
peoj>le,  and  who  reach  them  all  directly  and  closely? 

Mb.  Hunt:  Some  evidence  of  the  fact  that  the  Bureau  of  Mines 
is  interested  is  this  paper  by  Mr.  Hornor.  I  talked  with  Mr.  Van 
Siclen,  who  is  one  of  the  men  holding  an  Important  office  in  the 
Bureau  of  Mines,  Engineering  Branch,  and  he  was  very  much  in 
favor  of  it.  Mr.  Hornor,  the  man  who  wrote  this  paper,  has  re- 
signed from  the  Bureau  on  account  of  certain  business  affairs,  which 
he  had  to  take  up  and  which  are  occupying  his  whole  time.  That 
has  put  a  damper  on  their  work  for  the  time  being,  but  they  said 
that  they  expected  to  remedy  that  Just  as  quickly  as  possible,  and 
get  another  man  who  will  spend  his  whole  time  on  this  subject. 
As  a  matter  of  fact,  during  the  last  year  the  Bureau  of  Mines  has 
spent  more  time  on  this  proposition  than  the  Forest  Service.  Mr. 
Hornor  was  in  the  field  from  May  until  about  November,  visiting 
metal  mines  in  the  western  states.  He  would  go  to  the  mine  and 
go  through  the  mine  with  their  superintendent  and  talk  to  the 
managers  and  engineers,  and  find  out  all  he  could  from  them  and 
give  them  all  the  information  he  could. 

He  went  to  one  place  and  the  manager  spoke  to  him  rather 
sharply  saying,  "What  does  the  Bureau  of  Mines  want  to  butt  in 
on  this  thing  for  when  the  Forest  Service  has  been  doing  it  for  a 
number  of  years.  This  is  just  another  case  of  duplication  of  Gov- 
ernment effort  and  a  waste  of  Government  funds."  Well,  Mr.  Hor- 
nor was  able  to  pull  out  and  show  him  some  letters  and  an  agree- 
ment or  understanding  between  the  Forest  ^Service  and  the  Bureau 
of  Mines  which  shows  that  there  is  no  overlapping  and  no  waste 
of  money,  but  both  bureaus  are  trying  to  all  they  can  to  promote 
the  work  which  we  both  agree  is  so  important.  I  think  you  can 
count  on  the  entire  support  of  the  Bureau  of  Mines. 

The  President:  Are  there  any  other  remarks  in  connection  with 
this  subject?    We  have  here  a  few  representatives  from  the  mining 
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industry.  If  they  care  to  ask  any  questions  at  this  time  we  would 
be  pleased  to  endeavor  to  answer  them.  The  point .  Mr.  Hunt 
brought  out  in  his  paper  that  the  time  for  experimentation  is  over 
is  probably  very  true,  but  some  people  still  have  to  be  shown, 
though  we  have  examples  of  where  successful  mine  props  and  tim- 
ber preservation  has  paid,  and  is  paying  wonderfully  well,  in  vari; 
ous  parts  of  the  United  States  that  should  serve  as  proof  of  what 
can  be  done  if  the  proposition  is  handled  properly. 

Mr.  Gerhard:  I  think  the  most  work  should  be  done  on  the  ex- 
ecutives. There  is  many  an  engineer  or  manager  or  superintendent 
of  a  property  who  would  like  to  use  preservatives,  but  they  have 
not  the  ability  or  the  time  to  present  those  advantages  to  the  mon- 
eyed end  of  the  company,  and  I  think  that  more  work  should  be 
put  on  that  end,  and  they  will  instruct  their  men  to  look  into  it. 

The  President:  The  next  paper  will  be  by  Mr.  Shinn  on 
"Treated  Car  Sills  and  Decking." 

Mr.  Shinn:  I  have  just  one  word  I  want  to  say,  before  I  start 
to  read  this  paper,  and  that  is  at  the  time  the  discussion  came  up 
as  to  whether  or  not  I  should  write  the  paper  I  was  not  aware  of 
the  fact  that  there  was  a  committee  on  Car  Construction  Material. 
As  a  sort  of  apology  to  the  Committee  I  am  making  this  statement, 
because  I  have  recommended  in  this  paper  that  a  committee  be 
appointed  to  go  into  this  further.  I  wish  to  say  just  these  few 
words  as  an  explanation  to  that  Committee,  of  why  I  have  made 
that  recommendation. 


THE  PRESERVATIVE  TREATMENT  OF  CAR  SILLS  AND 

DECKING 

Forrest  S.  Shinn 

To  date  the  Burlington  Railroad  has  treated  1,297,188  board  feet 
of  car  sills  and  1,815,804  board  feet  of  car  decking.  These  were 
treated  with  the  straight  creosote  process  in  the  following  years: 


Year 

Sills 

Decking 

Board  feet 

Board  feet 

1911 

104.700 

115.728 

1912 

409.764 

1.087.116 

1913 

839,720 

153,012 

1914 

223.500 

89.S92 

1915 

58,736 

56.688 

1916 

166.068 

176.798 

1917 

79.888 

1918 

56,688 

Total         1,297,188  1.815.804 

We  are  not  in  a  position  as  yet  to  know  just  what  results  will  be 
obtained  from   this   treatment,  as   none  of  the  lumber  has  been 
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taken  out  for  any  cause  except  on  account  of  being  broken;  how- 
ever, in  view  of  the  fact  that  we  are  taking  out  yearly  a  large 
amount  of  untreated  flooring  on  account  of  rot  we  feel  that  the 
money  spent  for  treatment  has  brought  good  returns.  We  have 
not  made  any  tests  on  this  material,  comparing  the  strength  of  the 
treated  lumber  with  the  untreated,  but  from  close  observation  have 
come  to  the  conclusion  that  treatment  very  materially  increases 
the  hardness  and  makes  it  much  more  resistant  to  wear.  We  find 
that  many  untreated  planks  in  cars  built  in  1911  and  1912  have 
been  worn  so  thin  that  they  had  to  be  replaced. 

In  November,  1921,  we  removed  for  inspection  two  treated  planks 
from  the  end  of  C.  B.  &  Q.  car  67391,  built  in  May,  1912,  with 
treated  sills  and  flooring;  two  treated  gangway  planks  from  O.  B. 
ft  Q  car  67190,  built  in  February,  1912,  with  treated  sills  and  floor- 
ing; and  two  treated  gangway  planks  from  O.  B.  ft  Q.  car  68729, 
built  in  September,  19 1&,  with  treated  sills  and  flooring.  There  was 
no  sign  of  decay  on  either  the  sills  or  flooring.  The  planks  were 
slightly  worn  but  were  perfectly  sound  and,  from  all  appearances, 
were  good  tor  as  many  years  more  life  as  they  had  already  given. 
On  the  same  day  that  we  removed  the  above  plank  for  inspection 
we  also  removed  two  untreated  gangway  planks  from  C.  B.  ft  Q. 
car  67261.  This  car  was  built  in  March,  1912,  with  treated  sills 
and  flooring,  with  the  exception  of  the  gangway  plank  which  was 
not  treated.  These  two  untreated  planks  were  warped,  shattered 
on  the  ends,  and  worn  down  to  less  than  half  the  original  thick- 
ness. 

In  the  last  month  I  have  inspected  200  stock  cars  built  in 
1914  or  earlier,  100  of  which  were  built  with  treated  silld  and 
decking  and  100  built  with  untreated  sills  and  decking.  The  treat- 
ed decking  is  in  as  good  condition  as  when  flrst  laid  down,  show- 
ing no  signs  of  decay,  warp,  or  check,  while  the  untreated  decking 
is  badly  warped  or  buckled  and  all  of  it  is  more  or  less  checked, 
and  in  a  large  percentage  the  ends  are  badly  shattered.  This  shat- 
tering I  believe  is  due  mostly  to  decay,  as  in  practically  every 
case  the  shattered  planks  show  decay  on  the  end. 

I  have  seen  a  few  sills  in  cars  built  in  1911  or  later  that  show 
signs  of  decay  but  not  many;  therefore,  the  treated  sills  have  not 
been  in  service  long  enough  for  us  to  get  any  accurate  data  on  the 
results  by  treating  them.  We  feel  that  some  time  in  the  future 
we  are  going  to  be  able  to  prove  conclusively  that  the  treatment 
of  sills  is  Justiflable.  I  have  seen  many  decayed  sills  in  cars  built 
1900  to  1906  and  I  am  sure  that  everyone  will  agree  with  me  that 
a  well  treated  car  sill  will  never  show  any  signs  of  decay  unl«ss 
it  was  decayed  before  treated. 

15 — A.  w.  P.  A. 
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In  addition  to  the  treatment  of  sills  and  decking  for  stock  cars 
we  treated,  with  the  Bumettizing  process,  sub-flooring  for  one  dining 
car  that  was  placed  in  service  May,  1921,  and  one  that  was  placed 
in  service  June,  1921.  We  also  treated  sub-flooring  with  the  Card 
process  (zinc  chloride  and  coal  tar  creosote)  for  two  dining  cars 
that  will  be  placed  in  service  in  the  near  future.  We  have  found 
that  the  sub-flooring  in  the  kitchen  compartment  of  these  cars  rots 
out  very  quickly  and  are  sure  that  we  can  overcome  this  by  preserva- 
tive treatment. 

We  have  not  treated  any  floors  or  Rills  for  open  top  coal  cars  or 
flat  cars  but  while  this  flooring  is  not  subject  to  conditions  that 
will  produce  rot  as  quickly  as  in  stock  cars,  I  believe  that  from  an 
economic  viewpoint  we  would  be  warranted  in  treating  it.  I  have 
seen  hundreds  of  these  cars  where  the  flooring  showed  signs  of  rot 
to  a  very  considerable  extent  and  it  is  a  very  common  sight  to  see 
where  the  sapwood  along  the  edges  of  the  planks  has  sluffed  off, 
leaving  the  top  of  the  plank  in  the  shape  of  a  half  moon.  This 
very  materially  weakens  the  floor  causing  it  to  flnally  break  and 
while  the  records  show  "removed  account  broken"  the  main  reason 
that  it  broke  was  because  it  was  decayed. 

There  is  a  question  in  my  mind  if  we  are  not  wasting  oil  by 
pumping  in  12  to  14  pounds  per  cubic  foot.  I  believe  that  we  may 
be  able  to  obtain  a  good  effective  treatment  by  one  of  the  cheaper 
processes  than  the  full-cell  creosote  process.  I  would  recommend 
that  a  committee  be  appointed  to  go  into  carefully  the  treatment 
of  car  sills  and  decking  and  I  would  further  recommend  that  they 
be  instructed  to  take  Into  consideration  the  various  processes  of 
treatment. 

The  time  has  undeniably  come  when  the  necessity  of  the  con- 
servation of  our  forest  supplies,  as  well  as  the  increasing  demands 
for  the  economical  operation  of  our  railroads,  makes  it  prohibitive 
for  us  to  use  untreated  lumber  any  place  where  we  can  appreciably 
increase  its  life  by  preservative  treatment. 

The  President:  We  have  to  give  the  Burlington  credit  for  doing 
things,  whether  they  do  them  right  or  wrong.  This  is  certainly 
one  of  their  ways  of  doing  things  right,  and  they  wish  to  do  It  so 
right  that  they  will  put  twelve  to  fourteen  pounds  of  oil  Into  car 
timbers.  I  can't  see  how  the  company  is  doing  that,  and  at  the 
same  time  pay  its  wonderful  extra  dividends.  Discussion  on  this 
subject  is  now  in  order. 

Mb.  Harper:  I  would  like  to  ask  Mr.  Shinn  what  kind  of  timber 
this  was. 

Mr.  Shinn:     It  was  all  fir  timber. 
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Mb.  Goltba:  I  would  like  to  ask  Mr.  Shinn  if  all  of  the  lumber 
and  sills  were  treated  by  the  pressure  process. 

Mb.  Shinn:     All  treated  by  the  pressure  process. 

Mr.  Goutra:     And  all  with  creosote? 

Mb.  Shinn:     All  with  straight  creosote  process. 

Mb.  Qoltba.:  What  was  the  reason  for  using  creosote  instead  of 
chloride  of  zinc,  when  you  use  chloride  of  zinc  mostly  for  the  treat- 
ment of  your  ties? 

Mr.  Shinn:  That  is  a  question  I  am  not  in  a  position  to  answer, 
as  I  was  not  with  the  Burlington  at  the  time  this  treatment  was 
made.    I  would  suggest  that  you  ask  Mr.  Waterman. 

Mr.  Meter:  I  believe  I -can  answer  that  question,  because  it  was 
.under  my  supervision  that  all  this  material  was  treated.  The  rear 
son  was  this,  Mr.  Goltra.  We  felt  the  zinc  chloride  would  leach 
out  of  the  floors  or  decking  of  stock  cars  and  consequently  also  out 
of  the  car  sills,  and  to  get  as  stable  a  preservative  as  possible  we 
felt  we  could  not  do  it  too  well.  That  is  the  reason  why  we  used 
the  straight  creosote,  full-cell  process,  and  I  believe  the  time  will 
come  when  every  man  will  agree  with  us  that  we  did  what  was 
right,  and  that  it  was  money  well  spent. 

Mr.  Waterman:  Mr.  President,  I  don't  want  to  say  very  much 
on  this.  I  personally  believe  in  doing  things  well.  One  time  I 
made  a  talk  on  wood  preservation,  and  this  question  was  asked  me: 
"What  is  the  best  treatment?"  I  shall  never  forget  the  answer.  I 
said,  "If  creosote  was  as  cheap  as  water,  everybody  would  use  creo- 
sote." Most  of  the  car  sills  today  are  steel,  but  you  can  treat  the 
decking  of  stock  cars  with  creosote,  and  it  will  last  until  it  wears 
out.  Decking  is  always  more  or  less  sap  on  the  6-inch  and  8-inch 
planks,  and  the  life  of  that  car  decking  or  flooring  is  the  life  of  the 
sapwood,  which  is  2  or  3  years.  If  anybody  doubts  that  and  does 
not  agree  with  me,  I  will  be  delighted  to  have  you  stand  up  and 
contradict  it. 

We  treated  stdck  cars  in  1911,  the  first  ones,  and  then  in  1912, 
1913  and  1914.  I  have  diligently  inquired  from  the  car-repair  men 
to  find  where  any  of  the  decking  was  ever  removed  account  of 
decay.  iSometimes  it  was  abused,  a  heavy  piece  of  casting  would 
fall  on  it  and  break  it,  and  then  they  had  to  put  in  a  new  piece.  I 
can  take  you  on  the  Burlington,  where  they  have  stock  cars,  and 
show  you  hundreds  of  them  where  the  decking  and  sills  are  treated 
with  creosote.  I  would  be  delighted  to  have  you  examine  them. 
You  know  that  a  car  deck  or  floor  is  a  place  where  wood  will  decay 
as  rapidly  or  more  rapidly  than  almost  any  other  place  on  account 
of  the  service  to  which  it  is  put.  Look  at  the  car  decking  we  have 
treated,  and  you  will  find  it  Is  harder  three  years  after  it  is  in  our 
stock  cars  than  it  was  when  we  treated  it.    It  becomes  almost  as 
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hard  as  a  bone,  and  I  can't  see  what  our  Forest  Service  people  can 
do  which  would  advance  the  interesU  of  wood  preservation  more 
than  to  encourage  the  treatment  of  all  material  for  car  use  that 
will  not  damage  or  contaminate  the  merchandise  transported  from 
one  place  to  the  other  in  the  car. 

Mr.  Angus:  Mr.  President,  I  would  like  Mr.  Waterman  tell  us 
the  best  way  to  treat  car  roofing. 

Mr.  Waterman:     What  kind  of  a  car  roof? 

Mr.  ANonai:     Box  cars,  stock  cars. 

Mr.  Waterman:     Wait  a  minute,  pine,  or  fir,  or  what? 

Mr.  Anoier:     I  was  asking  how  you  would  treat  it. 

Mr.  Waterman:  I  would  treat  it  just  the  same  as  I  treat  ties, 
I  would  use  creosote. 

Mr.  Anoier:     How  about  creosote  being  slippery? 

Mr.  Waterman:  I  don't  think  that  would  effect  it  at  all.  I 
would  not  put  twelve  pounds  per  cubic  foot  in  it.  I  would  treat  it 
with  a  light  treatment. 

Mr.  Anoier:  Why  not  treat  it  with  zinc  chloride,  or  sodium 
fluoride? 

Mr.  Watisman:  I  don't  know.  I  have  not  had  any  experience, 
and  I  am  not  going  to  tell  you  about  something  I  don't  know  any- 
thing about  (laughter).  I  do  know  if  you  treat  car  roofing  you 
could  not  treat  the  roofing  of  box  cars  or  at  least  the  bottom  could 
not  be  treated  because  it  would  destroy  the  merchandise  which 
would  be  hauled  in  the  car,  but  the  top  could  be  treated.  So  far  as 
being  slippery,  I  don't  think  there  is  anything  to  that. 

Mr.  Ajyoter:  I  think  Mr.  Sackett  said  that  100  per  cent  of  the 
failures  of  car  roofing  were  due  to  decay.  If  that  is  a  fact  we 
ought  to  treat  our  car  roofing. 

Mr.  Garrett:  Mr.  Chairman,  I  would  like  to  ask  Mr.  Waterman 
what  penetration  he  gets  in  fir  decking. 

Mr.  iShinn:     A  thorough  penetration,  through  and  through. 

'Mr.  Waterman:     And  that  was  fir,  the  kind  that  you  use. 

Mr.  Garrett:  The  question  I  had  in  mind  was,  would  it  be 
cheaper  to  buy  good  fir  decking  than  it  would  be  to  treat  low  grade 
decking?  Ninety  per  cent  of  our  decking  that  we  remove  is  broken 
and  mechanically  worn  out. 

Mr.  Shinn:  That  is  very  true.  There  is  one  point  in  my  paper 
where  I  have  stated  we  have  observed  that  the  treatment  of  car 
decking  very  materially  increases  the  hardness  of  the  decking  and 
makes  it  more  resistant  to  wear.  We  have  found  car  after  car 
built  in  1911  and  1912  with  untreated  decking  worn  so  thin  that 
it  had  to  be  replaced.  I  have  never  seen  a  piece  of  treated  car 
decking  laid  down  in  1^11  worn  practically  at  all.    It  is  slightly 
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worn,  but  it  does  not  wear  nearly  as  much  as  treated  decking  will. 
I  have  tried  to  chop  into  it  with  an  axe,  and  it  is  like  chopping  on 
a  bone  or  a  piece  of  iron.  You  can  hardly  chop  it.  It  can  be 
chopped,  but  the  chopping  is  altogether  different  from  untreated 
lumber. 

Mr.  GABBEnr:  Most  of  our  decking  is  for  use  in  flat  cars  and 
gondolas.  If  you  can  convince  me  that  treatment  with  creosote 
will  help  a  floor  when  they  use  clam  shell  buckets  to  unload  it,  I 
would  like  to  be  convinced. 

Mr.  Shinn:  I  have  seen  many  a  flat  car  that  was  buckled  and 
shattered  so  badly  that  the  clam-shell  bucket  just  tore  the  ends  of 
plank  to  pieces.  I  have  looked  and  looked,  and  I  have  never  seen 
a  case  of  buckling  in  treated  car  decking.  It  won't  buckle.  An- 
other thing,  in  flat  cars  I  have  seen  many  and  many  a  plank  where 
the  edges  were  all  gone.  Undoubtedly  it  was  the  sapwood  that  had 
rotted  away.  That  plank  would  later  break.  Why?  Because  it 
had  rotted  away.  The  records  won't  show  rot,  because  it  is  broken, 
but  the  edge  is  all  rotted  and  there  is  only  half  a  plank  left,  and 
naturally  it  will  break. 

Mr.  Garrett:  I  think  there  are  lots  of  places  for  treated  timber 
in  car  construction,  but  I  can't  agree  with  all  you  say.  In  refrig- 
erator cars  lumber  rots,  and  rots  fast,  faster  than  in  any  other 
class  of  equipment.  If  you  can  get  something  that  will  treat  and 
preserve  that  timber,  where  it  is  moist  all  the  time,  you  will  be 
doing  something  I  am  not  convinced  is  humanly  possible.  It  is  not 
economy  to  treat  lumber  that  will  be  destroyed  mechanically  be- 
fore it  rots. 

Mr.  Waterman:  How  long  will  your  deck,  untreated,  last — let 
us  call  it  flooring,  and  then  everybody  will  understand. 

Mr.  Garrett:  In  our  box  cars  almost  indefinitely,  except  in  the 
doorway. 

Mr,  Waterman:     What  kind  of  wood  is  it? 

Mr.  Garrbtt:     Douglas  fir. 

Mr.  Waterman:     Last  indeflnitely? 

Mr.  Garrett:  Yes,  sir.  That  is,  as  far  as  rot  is  concerned.  It 
will  wear  out  mechanically  in  the  doorway.  We  have  cars  built  in 
1890,  along  in  there,  1898,  and  1900,  and  the  decking  is  in  the  cars 
yet,  outside  of  the  gangway.    We  buy  select  common  fir  decking. 

Mr.  Waterman:     You  are  a  Milwaukee  man,  aren't  you? 

Mr.  Garrett:     Yes,  sir. 

Mr.  Waterman:  You  and  Sackett  had  better  get  together  and 
put  your  dope  in  the  same  sack,  and  stir  it  up  a  little  and  dump  it 
out. 

Mr.  Garrett:  I  am  giving  my  experience.  I  have  been  in  the 
car  business  forty  years. 
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Mb.  Waterman:     Does  flooring  last  forty  years? 

Mr.  Garrett:     It  isn't  like  ties.    It  won't  last  forty  years. 

Mr.  Waterman:  I  would  treat  every  foot  of  car  flooring  that  was 
put  in  a  car  if  I  had  my  way,  where  it  would  not  affect  the  material 
which  you  transport  over  the  country. 

The  President:  I  think  the  thing  that  we  have  to  contend  with 
in  car  conservation  work,  as  far  as  timber  is  concerned,  is  coopera- 
tion with  the  fellows  who  have  to  do  car  repairing,  and  try  to  get 
them  to  decide  whether  the  stick  was  taken  out  on  account  of  me- 
chanical wear,  or  on  account  of  rot.  As  Mr.  Shinn  has  brought 
out,  a  lot  of  material  is  taken  out  of  cars  because  it  is  rotten,  rather 
than  because  it  is  worn  out.  It  is  taken  out  because  of  breakage, 
and  the  breakage  comes  from  decayed  wood.  There  Is  a  great  op- 
portunity for  railroad  men  to  really  sit  down  and  study  car  repairs 
as  they  actually  take  place,  and  have  everybody  convinced  as  to 
why  various  timbers  are  taken  out  of  cars.  Mr.  Waterman  un- 
doubtedly has  proven  to  his  satisfaction  that  it  is  a  paying  proposi- 
tion, even  with  a  full  cell  process.  I  would  like  to  ask  Mr.  Shinn 
why  the  flgures  in  this  paper  stop  with  1918. 

Mr.  Shinn:  Well,  they  stop  in  1918  because  since  that  date  we 
have  been  unable  to  get  enough  creosote,  and  so  we  have  not  treated 
any  car  sills  or  decking. 

Mr.  Waterman:  We  have  not  had  any  creosote  for  three  or  four 
years. 

The  President:  To  the  outsider  it  looks  peculiar  that  the  flgures 
end  In  1918.  I  believe  it  is  desirable  to  show  that  the  reason  was 
the  shortage  of  creosote  oil.    Are  there  any  other  remarks? 

Mr.  Waterman:  I  would  like  to  have  Mr.  Shinn  tell  you  about 
going  to  Aurora,  one  of  our  largest  shops,  and  talking  to  the  fore- 
man, and  what  he  told  him  about  this  treated  decking. 

Mr.  Suinn:  I  think  it  might  be  well  to  repeat  the  remarks  that 
the  foreman  of  the  repair  shop  made  to  me.  When  I  first  Intro- 
duced myself,  and  told  him  what  I  wanted  and  what  I  was  trying 
to  do,  that  I  was  trying  to  further  the  interests  of  treating  car 
decking,  he  told  me  that  he  hoped  very  much  that  I  would  succeed. 
He  said,  "The  biggest  mistake  that  the  Burlington  ever  made,  I 
think,  in  connection  with  the  building  of  cars,  was  made  at  the 
time  that  they  quit  treating  the  car  decking." 

The  President:  Do  you  get  that  point?  That  was  from  the  su- 
perintendent of  the  car  shop. 

Mr.  Waterman:  That  is  from  the  fellow  right  on  the  Job,  in  the 
biggest  shop  we  have. 

Mr.  Fulweiler:  I  have  heard  several  times  here  that  we  can't 
use  creosote  oil  for  treating  certain  lumber  in  refrigerator  cars  or 
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other  cars  on  account  of  the  damage  it  might  do  to  the  contents,  I 
wonder  whether  you  have  really  gone  into  the  matter  to  determine 
whether  the  contents  will  really  be  damaged  or  whether  you  are 
likely  to  assume  it.  The  reason  I  say  this  is  because  we  had 
trouble  in  one  of  our  buildings.  The  flooring  was  laid  directly  on 
concrete.  The  flooring  would  last  about  four  or  five  months.  We 
finally  gave  the  wood  a  very  light  treatment  with  a  light  distillate 
oil  from  water-gas  tar  and  the  floor  has  been  in  there  ten  years. 
That  is  a  creosoted  floor  in.  an  office  building.  It  seems  to  me  if  it 
didn't  give  any  trouble  there  it  certainly  would  not  do  very  much 
harm  in  box  cars.  It  would  appear  to  be  worth  while  to  investigate 
the  question  further  before  we  place  an  absolute  bar  against  the 
use  of  treated  material  for  this  purpose. 

Mr.  GARacnr:  Butter  and  cheese  are  very  sensitive  to  odor,  and 
I  am  satisfied  that  creosote  would  not  be  acceptable  for  refrigerator 
cars^  you  were  hauling  butter  or  cheese  in  it. 

The  Pbebident:  I  think  Mr.  Shinn  brings  out  the  fact  that  the 
Burlington  treated  some  part  of  their  dining  cars. 

Mb.  Gabbktt:     I  am  talking  about  refrigerator  cars. 

The  Pbesident:     This  was  in  the  kitchen  of  dining  cars. 

Mb.  iShinn:  We  treated  the  subfiooring  in  the  kitchen,  and  not 
only  the  kitchen  but  the  entire  car.  However,  we  found  the  most 
trouble  from  rot  over  the  kitchen  where  it  was  always  wet. 

Mb.  Watebbcan:  We  treated  some  of  that  with  zinc,  and  some 
with  creosote.  We  are  keeping  a  record  of  it,  and  later  we  will  be 
able  to  tell  you  what  results  we  obtained.  The  subfiooring  rots  very 
quickly  in  the  kitchen.    I  could  not  tell  you  how  quickly. 

Mb.  Mandenberg:  Relative  to  the  treatment  of  refrigerator  cars, 
I  think  there  was  an  outfit  in  Milwaukee  that  was  treating  sills, 
subfiooring  and  subdecking  with  creosote  oil,  and  had  been  for  a 
number  of  years,  and  they  report  absolutely  no  contamination  of 
contents.  However,  very  recently  one  of  the  western  roads  told  me 
that  they  had  a  number  of  law  suits  because  of  contamination.  In 
running  the  matter  down  I  found  they  had  used  box  cars,  because 
of  a  shortage  of  flat  cars  and  gondolas,  to  transport  creosoted  ties. 
Later  some  creamery  concern  put  in  butter  and  cheese,  and  these 
naturally  took  up  the  creosote  odor  and  they  had  a  suit  on  their 
hands.  However,  I  want  to  get  up  and  support  my  friend  'Mr.  Shinn. 
I  have  had  the  pleasure  of  visiting  a  great  many  railroad  shops  and 
I  find  that  the  railroad  shop  fellows,  from  the  big  men  down  to  the 
fellows  driving  nails  are  kidding  themselves  along  as  to  why  tim- 
bers really  fail.  The  most  of  them  will  say  that  the  timbers  fail 
mechanically  when  the  real  basic  reason  is  that  decay  has  weakened 
that  timber  beyond  the  safety  point,  and  the  material  can't  stand  up. 
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Dr.  Cojlley:  I  think  all  you  men  who  are  talking  about  timber 
breaking  and  wearing  out  mechanically  should  take  cognizance  of 
what  the  gentleman  has  Just  said'  The  early  stages  of  rot  are  prac- 
tically impossible  for  the  layman  to  detect.  The  early  stages  of  rot 
weaken  the  wood.  The  weakened  wood  will  wear  out,  and  the 
weakened  wood  will  break  before  what  some  of  you  might  call  rot 
has  shown  itself  at  all.  Creosoting  and  preservation  will  prevent 
that  incipient  decay. 

Mb.  Cooper:  We  shipped  some  flour  in  a  box  car  where  there  had 
been  creosoted  ties.  The  flour  was  affected  and  after  analysis  by 
our  chemists  the  company  paid  for  the  flour. 

The  President:  Are  there  any  other  remarks  in  connection  with 
this  subject?  When  you  railroad  fellows  get  back  you  will  hear, 
if  you  have  not  already  heard,  that  the  oflScials  of  all  the  railroads 
of  the  United  States  are  now  investigating  this  problem  of  wooden 
car  repairs.  I  would  ask  that  we  leave  the  problem  until  tomorrow 
morning  when  this  question  will  come  up  again  under  the  report* 
of  a  committee  Are  there  any  other  remarks  in  connection  with 
this  paper  by  Mr.  Shinn?    If  not,  we  will  take  up  the  next  subject. 

Mr.  Moses:  The  question  is  Just  asked  here  as  to  whether  treat- 
ment of  one  inch  car  rooflng  would  affect  the  matching'^  in  other 
words,  whether  or  not  it  would  get  out  of  shape,  lumber  as  thin 
as  that. 

Mr.  Shinn:  It  will  not  affect  it.  I  have  experimented  with  it 
myself. 

Mr.  Waterman:     My  opinion  is  that  it  would  not  affect  it. 

The  President:  If  there  is  no  further  discussion  we  will  take  up 
the  question  of  peeling  ties. 


REPORT  OF  COMMITTEE  No.  6-1— PEELING  TIES 

To  the  Members  of  the  American  Wood  Preservers'  Association: 

The  work  of  this  Committee  is  to  develop  standard  methods 
of  peeling  ties.  This  problem  is  limited  to  the  North  Central 
States.  In  other  parts  of  the  United  States  ties  are  delivered 
stripped  of  bark.  In  most  cases  in  the  South,  the  bark  from 
the  larger  ties  is  gotten  rid  of  by  hewing  or  sawing  the  ties 
on  four  sides,  and  all  ties  are  delivered  peeled.  While  the 
practice  of  cutting  off  the  sap  wood  saves  some  freight  and  al- 
lows more  ties  to  be  shipped  in  a  car,  it  is  considered  questionable 
by  many,  as  the  sap  wood  takes  the  treatment  most  easily  and 
helps  to  strengthen  the  tie.  We  believe  it  should  be  allowed 
to  remain  on  the  tie. 
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In  the  North,  tie  peeling  is  a  serious  problem.  Your  Com- 
mittee has  given  the  matter  much  thought  and  investigation, 
and  its  recommendations  are  given  below: 

1.  Ties  should  be  peeled  by  the  maker.  The  work  of  mak- 
ing the  tie  is  not  complete  until  bark  is  removed,  because  the 
tie  is  not  in  a  usable  condition  with  the  bark  on  it.  The  sooner 
purchasers  of  cross  ties  refuse  to  accept  them  when  only  partly 
made,  the  better  it  will  be  for  the  tie  industry. 

The  work  of  a  treating  plant  should  not  be  hampered  by  hav- 
ing to  peel  ties.  Ties  should  not  be  seasoned  with  the  bark  on. 
The  work  of  peeling  should  be  done  before  tie  leaves  the  woods 
or  the  mill,  as  the  case  may  be. 

2.  When  ties  are  peeled  by  hand  at  places  where  made,  the 
work  can  best  be  done  with  an  axe  or  a  cooper's  draw  knife. 
Should  the  maker  elect  to  hold  his  ties  until  the  bark  can  be 
more  easily  removed,  which  in  the  North  is  between  May  20 
and  July  15,  a  spud  has  been  found  the  most  effective  tool. 

3.  When  ties  are  made  at  a  saw  mill,  many  of  them  are 
square  sawed,  but  in  case  tiee  are  sawed  on  two  sides  only  and 
the  bark  is  to  be  removed,  it  should  be  considered  a  part  of 
the  process  of  manufacture  and  removed  by  mechanical  appli- 
ances provided  for  doing  the  work.  Saw  mill  men  advise  this 
is  entirely  practicable. 

In  this  connection,  your  Committee  made  a  test  of  an  air 
planer,  at  the  plant  of  the  T.  J.  Moss  Tie  Co.,  Granville,  Wis., 
all   but  one  of  the  Committee  being  present. 

The  planer  was  located  near  a  building  containing  air  com- 
pressor and  ties  were  brought  to  the  planer.  Sufficient  ties  for 
the  test  were  piled  near  the  planer  before  work  was  begun.  It 
required  one  man  to  work  the  planer  and  one  man  to  handle 
the  ties  to  and  from  the  table  or  supports  where  the  work  of 
planing  was  done. 

Later  on,  tests  were  made  of  peeling  ties  by  hand  and  the 
figures  below  are  a  comparison  of  the  cost  of  the  two  methods. 
It  was  found  that  the  air  planer  did  the  best  work  with  air 
pressure  of  about  ninety  pounds  per  square  inch. 
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Statbmbnt  Showing  Comparison  op  Cost  BbtweBn  Pbkjno  Cboss  Tibs 
BY  Hand  and  Peblino  Thbm  With  Air  Planbr. 

Test  made  June  15th.  1921. 

Dry  Ties 

Air  Planer   2  10  32^  3%  |1.11*  .11 

Hand  Peeliner 1  10  46  4.6  .30  .03 

Green  Ties 

Air  Planer   2  10  47^8  4%  1.48  .148 

Hand   Peeling: 1  10  43  4.3  .30  .03 

•Items  of  cost  of  work  with  air  planer  on  dry  ties: 

Two  men  32 V&  minutes  at  50  cents  per  hr 10.54 

Estimated  cost  of  90  lbs.  pressure  compressed  air  32  V^  mins. 

at  50  cents  per  hr 27 

Cost  of  brlngrine:  ties  to  planer — 10  at  3  cents  each 30 

Total II .  11 

Although  it  is  not  included  in  above  statement,  it  is  proper 
to  take  Into  consideration  following  items  of  cost  in  connection 
with  the  air  planer: 

Cost  of  planer $350 .00 

Cost  of  10  knivfes  at  $5.00 50.00 

Cost  of  air  compressor    2 ,  000 .  00 

Cost  of  installation,   Including  pipes 1,000.00 

Also,  there  should  be  a  charge  for  cost  of  maintaining  ma- 
chine, sharpening  knives,  depreciation  of  all  machinery,  etc. 
Just  what  this  would  amount  to  per  tie,  depends  on  how  many 
ties  are  peeled. 

It  is  the  opinion  of  your  Committee  that  if  the  air  planer 
can  be  utilized,  it  would  be  best  adapted  for  use  at  a  saw  mill 
where  compressed  air  is  obtainable  at  the  time  ties  are  being 
made,  to  aid  in  the  process  of  manufacture.  A  large  part  of 
the  cost  in  the  Granville  test  was  in  getting  the  ties  to  the 
planer. 

4.  When  necessary  to  peel  ties  at  a  treating  plant,  the  Com- 
mittee recommends  that  ties  be  peeled  when  received  at  the 
plant  before  being  piled  and  that  it  be  done  on  piece  work 
basis.     The  bark  should  be  cleared  up  daily  and   used  as  fuel. 

5.  Finally,  it  is  the  opinion  of  your  Committee  that  the  elim- 
ination of  the  tie  peeling  problem  is  largely  in  the  hands  of  the 
railroads  and  others  purchasing  ties.  If  it  is  agreed  by  the 
various  associations  of  railroad  men,  treating  plant  operators 
and  tie  contractors  that  no  ties  will  be  accepted  from  a  producer 
that  are  not  peeled,  there  will  be  no  more  trouble  in  the  North 
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than  there  has  been  in  the  South  for  many  years  past.  It  is 
merely  a  question  of  getting  the  tie  producer  to  do  his  work 
properly. 

F.  8.  Pooler,  Chairman 
W.  L.  Bacon 
A.  Gibson 

A.    BlIXYEB 

T.    G.    TOWNSBND 

Mb.  Pooler:  It  is  a  difficult  problem  for  the  producer  to  peel 
those  ties,  or  at  least  it  is  a  difficult  thing  to  do  in  the  north,  be- 
cause they  are  frozen  solid  at  this  time  of  the  year,  but  nevertheless 
the  bark  can  be  chopped  off  with  an  axe,  and  we  are  requiring  them 
to  do  it.  Conditions  might  be  different  in  other  years,  and  we  might 
not  be  able  to  put  that  over,  but  this  year  we  are  doing  it  to  a 
large  extent.  It  certainly  is  a  problem  that  should  not  be  faced  by 
a  treating  plant  because  they  have  troubles  enough  of  their  own. 
I  feel  that  the  railroads  should  get  their  ties  peeled.  It  is  done  in 
the  south,  and  it  ought  to  be  done  in  the  north. 

The  President:  Gentlemen,  you  have  the  report  of  Subcommit- 
tee 6-1,  Peeling.  It  is  up  for  discussion  at  this  time.  Are  any  of 
the  other  roads  represented  here  who  have  to  contend  with  this 
problem?  Do  you  feel  that  the  Committee  is  correct  in  the  state- 
ment that  the  ties  should  be  peeled  before  they  arrive  at  the  treat- 
ing plant? 

Mb.  Meyer:  Mr.  Chairman,  any  one  who  has  had  experience  in 
plant  operation  and  knows  what  it  means  to  have  ties  come  in  the 
yard  to  be  peeled,  will  appreciate  what  this  report  means.  In  the 
first  place  when  ties  are  stored  in  the  yard,  more  especially  north- 
ern ties,  and  seasoned,  they  are  more  or  less  damaged  with  worms 
cutting  the  sapwood  inside  the  bark,  and  this  is  one  good  reason 
why  the  bark  should  be  removed  just  as  quickly  as  the  tie  has  been 
cut;  second,  by  placing  unpeeled  ties  in  the  tie  yard  you  always 
have  to  leave  room  for  peeling  them,  which  means  additional  yard 
room,  and  additional  tracks;  third,  if  the  bark  is  left  on  the  ground 
when  it  dries  it  is  a  fire  hazard,  and  a  very  great  nuisance  when  it 
is  wet.  In  the  summer  time  it  keeps  fungi  growing  all  over  the 
yard,  and  we  are  unable  to  cope  with  them.  In  the  fourth  place, 
the  bark  should  be  kept  cleaned  up  and  burned  for  fuel.  In  a  good 
many  cases  the  bark  is  not  worth  while  burning  as  fuel,  because  the 
fuel  value  is  very  low  and  the  firemen  can  not  keep  up  steam  with 
it.  It  depends  a  good  deal  on  what  kind  of  bark  it  is.  In  my  ex- 
perience we  had  some  bark  that  we  simply  hauled  out  some  place, 
and  burned,  because  every  time  we  used  it  under  the  boiler  our 
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steam  went  down  to  practically'  nothing.  So  it  seemed  that  the 
bark,  instead  of  being  an  asset  as  a  fuel,  is  practically  worthless. 
I  agree  with  the  Chairman,  and  I  think  you  people  will  agree  with 
the  committee  that  a  tie  cannot  be  considered  a  finished  product  be- 
fore it  is  peeled,  and  should  therefore  not  be  handled  at  the  treat- 
ing plant. 

The  Pbbsident:  Are  there  any  other  comments  on  this  situation? 
If  not,  we  will  adjourn  now  until  tomorrow  morning  at  nine 
o'clock,  so  far  as  the  continuation  of  our  Annual  Meeting  here  is 
concerned.  However,  at  seven-thirty  this  evening  we  have  a  joint 
meeting  with  the  Western  Society  of  Engineers,  and  everyone  is 
urged  to  be  present  and  participate  in  the  discussion  of  a  paper  by 
the  Bridge  Engineer  of  the  Sante  Fe  System,  Mr.  A.  F.  Robinson. 

EXPERIENCE  WITH  TREATED  WOOD  ON  THE 
SANTA  FE* 

Long  Service  Given  by  Timbers  and  Ties  Demonstrates  the  VaJue 
of  Preservative  Treatment, 

By  A.  F.  Robinson 

Bridge  Engineer^  Santa  Fe  Byatem 

In  the  following  narration  we  will  consider  the  timber  bridges 
first,  later  on  the  track  ties. 

The  first  creosoted  piles  were  used  in  1875  in  an  open-deck 
pile  bridge  across  Galveston  Bay,  and  it  was  rebuilt  in  1895;  when 
the  Causeway  was  first  finished  the  latter  piles  were  removed 
and  the  larger  portion  of  them  were  used  again  in  building 
foundations  for  piers. 

The  first  creosoted  ballast ed-deck  pile  bridges  were  put  into 
service  late  in  1899.  The  same  season  we  used  creosoted  timber 
fiooring  on  a  ballasted-deck  steel  bridge  at  Los  Angeles.  When 
the  Joint  track  elevation  bridges  were  built  in  Chicago  creosoted 
timber  flooring  was  used  for  supporting  the  ballast  This  was 
waterproofed.  From  1900  on  the  use  of  creosote  increased  very 
rapidly,  as  by  1908  almost  all  timber  used  in  bridges  was  creo- 
soted. 

I  may  note  that  the  Louisville  &  Nashville  and  Southern  Pa- 
cific companies  used  creosoted  timber  bridges  some  time  before 
the  Santa  Fe  adopted  them. 

From  ten  to  twelve  pounds  of  creosote  per  cubic  foot  of  tim- 


*  Presented  at  the  January  25,  1922,  Joint  meeting  of  the  Western 
Society  of  Engineers  and  the  American  Wood  Preservers'  Association. 
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ber  was  first  used  for  structures  on  land  or  fresh  water.  For 
structures  in  salt  water,  exposed  to  attack  by  marine  borers,  a 
much  heavier  treatment  is  required.  At  present  piles  for  marine 
service  receive  a  light  steaming  and  then  from  20  to  25  pounds 
of  creosote  per  cubic  foot  of  timber  is  forced  in,  or  all  the  creo- 
sote the  timber  will  take.  For  about  ten  years  past  southern 
pine  has  been  treated  by  the  "full  cell  process,"  some  14  to  16 
pounds  of  creosote  per  cubic  foot  of  timber  being  used.  At  all 
of  the  Sante  Fe  treating  plants  southern  pine  is  air  seasoned 
and  then  creosoted  without  steaming  or  at  high  temperatures. 
When  we  commenced  using  creosoted  material  the  timber  was 
seasoned  by  steaming. 

Oregon  fir  was  steamed  or  treated  by  the  old  '*boiling  proc- 
ess," but  is  now  usually  treated  by  boiling  under  a  vacuum. 
Creosoting  as  done  at  our  Somerville,  Texas,  and  Albuquerque, 
N.  M.,  plants  does  not  reduce  the  strength  of  the  timber,  but 
prolonged  steaming  at  high  temperatures  may  reduce  its  strength 
from  15  to  40  per  cent. 

A  new  process,  known  as  "needling,"  or  perforating  has  re- 
cently been  tried  out  somewhat  extensively  for  the  treatment  of 
Oregon  fir.  After  needling  the  creosote  penetrates  air  seasoned 
fir  deeper  and  more  thoroughly  than  in  the  usual  methods  of 
treatment.  Preliminary  tests  on  this  needled  timber  seem  to 
show  a  less  of  10  to  12  per  cent  in  strength.  It  is  possible  this 
process  can  be  modified  so  that  needling  and  treating  will  not 
cause  any  appreciable  loss  in  the  strength  of  timber. 

Our  bridge  list,  as  of  January  1,  1921,  shows  the  following 
single-track  lengths,  arches,  boxes  and  pipes  being  omitted  and 
T-rail  bridges  being  included: 

498,757  lin.  ft.  open  deck  timber  bridges. 

222,520  lin.  ft.  ballast  deck  timber  bridges. 

120,307  lin.  ft.  open  deck  steel  bridges. 

147,995  lin.  ft.  ballast  deck  steel  bridges. 

2,411  lin.  ft.  reinforced   concrete   bridges. 

Almost  all  of  thd  ballast  deck  steel  bridges  have  creosoted  tim- 
ber floors. 

Creosoted  hallast-deck  timber  bridges  from  sixteen  to  twenty 
years  old  seem  to  he  in  perfect  condition  and  give  promise  of  being 
good  for  from  fifteen  to  twenty  years  of  service.  These  may,  there- 
fore, be  considered  as  permanent  structures.  Some  38  per  cent  of 
all  our  bridges  are  ballast-deck  and  almost  50  per  cent  will  be  termed 
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permanent  Btructores.    Baaed  on  main  lines  only,  some  68  per  cent 
of  all  bridges  have  ballast  decks. 

I  may  note  no  open-deck  bridges  of  any  kind  hare  been  bnilt 
on  our  main  lines  during  the  past  ten  years,  except  after  wash- 
outs or  burnouts. 

The  total  length  of  bridging  on  the  system  is  slightly  less  than 
188  miles,  or  991,990  lineal  feet  single  track. 

Creosoted  timber  bridges  had  not  been  in  senrice  very  long 
before  we  found  there  were  many  things  to  be  learned  about 
cutting,  handling  and  curing  before  treatment;  also,  handling 
the  treated  material  and  building  the  bridges.  Below  I  am  gir- 
ing  some  of  our  troubles  and  the  method  of  overcoming  same, 
so  far  as  we  have  been  able  to  overcome  them. 

During  1909  and  1910  we  had  many  complaints  about  rotten 
piling  on  our  Beaumont  Division.  This  extends  from  Somerville, 
Texas,  to  Liongview,  Oakdale,  Beaumont  and  Port  Bolivar.  In 
this  territory  timber  seems  to  be  more  readily  aftected  by  decay 
than  in  any  other  part  of  the  country  traversed  by  system  lines. 
A  few  miles  east  of  Cleveland,  Texas,  we  have  what  is  known 
as  an  experimental  section,  where  we  are  trying  out  all  kinds 
of  treatment  on  ties,  fence  posts,  etc.  This  section  was  taken 
because  the  soil  and  climate  seemed  to  be  especially  adapted  to 
produce  rot  in  timber,  both  treated  and  untreated.  I  spent  about 
four  weeks  going  over  this  division  and  examined  every  pile 
bridge  in  the  closest  detail.  The  complaints  were  well  founded. 
I  found,  at  least,  two  thousand  piles  that  were  rotting  very  badly. 
The  piling  and  timber  used  was  treated  from  1900  to  about 
1907.  Up  to  that  time  no  rules  had  been  made  covering  the  time 
the  material  was  to  be  left  in  the  woods  after  cutting  and  the 
time  it  was  to  be  cured  before  treating.  I  think  many  piles  were 
treated  which  should  have  been  culled.  They  were  left  in  the 
woods  several  months  and  the  material  had  actually  commenced 
to  decay  before  it  was  taken  to  the  treating  plant.  In  cases  of 
this  kind  treatment  is  wasted. 

Piles  after  driving  in  the  bents  are  sawed  off  for  capping  and 
our  plans  called  for  these  freshly  cut  surfaces  to  receive  a  heavy 
treatment  of  hot  creosote  before  the  caps  were  applied.  Notwith- 
standing this  notation  we  found  a  large  per  cent  of  the  piles 
were  beginning  to  fail  at  the  caps.  There  would  be  an  outer 
layer  or  ring  of  creosoted  sap  wood  which  was  good,  but  inside 
this  there  would  be  a  ring  of  untreated  sap  wood  which  was  rot- 
ting very  rapidly.  The  caps  were  12  Inches  wide  and  the  piles 
varied  from  12  to  18  inches  in  diameter.    This  would  leave  quite 
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a  portion  of  the  pile  head  projecting  beyond  the  sides  of  the 
caps.  I  found  piles  where  I  could  put  a  4-foot  rod  down  in  the 
rotten  sap  wood  between  the  outer  creosoted  ring  and  the  inner 
heart  wood.  In  many  cases  a  good  deal  of  load  was  being  carried  by 
the  outer  creosoted  ring  of  sap  wood  and  but  very  little  load  by 
the  heart  wood.  We  found  a  good  many  cases  of  rot  starting  at 
or  near  the  ground  surface.  Decay  also  commenced  in  holes 
bored  for  sway-brace  bolts  and  for  other  purposes.  It  would 
always  start  wherever  the  creosoted  surface  was  disturbed  or 
bruised  deeply. 

Our  men  had  the  unfortunate  habit  of  champfering  off  the  sides 
of  the  piles  at  the  cap  so  they  would  drain.  Frequently  they 
would  cut  out  large  chips  or  sections  from  the  side  of  a  pile  in 
order  to  make  the  sway  braces  draw  straight  and  in  every  case 
of  this  kind  decay  seemed  to  start  very  promptly,  as  the  cut  in 
the  timber  usually  extended  through  the  creosoted  layer.  Care- 
ful study  seemed  to  show  that  the  cause  of  decay  was  due  to 
leating  the  heads  of  the  piles  or  some  other  portions  unprotected 
or  untreated. 

Another  source  of  trouble  was  the  driving  of  the  piles.  I  found 
a  good  many  cases  where  the  heart  wood  had  been  broken  loose 
from  the  sap.  The  ordinary  steam  hammer  has  the  lower  end 
about  12  inches  in  diameter  projecting  through  the  driving  block 
and  striking  the  pile.  A  circle  12  inches  in  diameter  has  a  little 
more  than  one-half  the  area  of  a  16-inch  circle  and  only  about 
two-fifths  the  area  of  one  18  inches  in  diameter.  From  this  you 
will  note  the  blow  from  the  hammer  was  being  delivered  into  the 
pile  over  an  area  of  less  than  one-half  its  surface.  The  skin 
friction  on  the  outer  surface  of  the  pile  would  hold  it  up  and  the 
hammer  would  drive  the  heart  wood  loose.  In  many  cases  I 
found  the  exterior  ring  of  creosoted  sap  had  been  split  vertically 
in  the  driving,  so  that  the  piling  was  really  untreated,  so  far  as 
decay  was  concerned.  We  overcame  this  by  providing  a  driving 
head  18  inches  in  diameter  which  rested  squarely  on  the  head 
of  the  pile  and  was  so  arranged  that  the  blow  from  the  hammer 
must  be  distributed  over  the  surface  of  the  pile. 

As  a  remedy  for  the  above  troubles  we  cut  down  the  piles  to 
good  solid  material  and  inserted  framed  bents  or  blocking  of 
varying  heights.  When  the  piles  were  sawed  the  freshly  cut 
surfaces  were  treated  with  three  or  four  coats  of  hot  creosote. 
A  sheet  of  some  kind  of  prepared  roofing  was  then  applied  to  it 
over  the  fresh  coating  and  the  creosoted  timber  bent  put  into 
position,  it  being  drift  bolted  to  the  piles.     These  repairs  were 
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made  more  than  ten  years  ago,  and  up  to  the  present  writing  we 
have  not  been  able  to  detect  any  more  indications  of  decay. 

When  we  cut  out  these  piles  the  cross  sections  were  examined 
very  carefully  and  it  was  found  that  the  creosote  had  penetrated 
the  piles  very  irregularly.  On  one  side  the  treatment  would  be 
almost  as  thin  as  a  sheet  of  paper  and  on  the  other  side  it  might 
be  2  inches  thick,  the  thickness  of  treatment  varying  all  around 
the  surface  of  the  piling.  We  figured  that  this  was  due  to  mois- 
ture in  the  piling,  which  resulted  from  the  steaming  and  the  im- 
proper seasoning. 

When  we  opened  up  our  own  treating  plant  at  Somerville  the 
material  was  all  of  it  carefully  air  cured  and  no  steaming  of  any 
kind  was  done  in  the  treating.  As  the  result  of  this  handling, 
we  have  been  able  to  get  a  very  uniform  penetration  of  the  creo- 
sote. On  the  other  parts  of  the  system  we  have  had  very  few 
piles  failing  at  the  caps.  That»  of  course,  is  subject  now  and 
then  to  slight  modification.  As  soon  as  the  trouble  is  detected 
they  stop  it,  and  the  trouble  has  been  overcome  in  the  same  man- 
ner as  noted  for  the  Beaumont  Division. 

Examination  of  the  stringers  in  ballast-deck  bridges  where 
steaming  was  done  in  treatment  showed  a  similar  condition  to 
the  piling,  but  it  was  not  so  extensive.  I  may  note  that  the 
trouble  has  not  increased  in  ten  years.  The  timber  seems  to  be 
as  good  as  it  was  ten  or  twelve  years  ago.  We  have  in  a  very 
few  cases  found  some  of  the  outer  stringers  decayed  on  the  upper 
surface,  as  a  result  of  the  irregular  penetration  of  the  creosote. 
I  may  note  that  where  the  timber  is  air  seasoned  and  the  treat- 
ment applied  without  high  temperature  we  have  not  had  any 
trouble  from  decay  in  southern  pine. 

I  would  also  note  in  passing  that  where  we  refer  to  creosoting 
it  covers  material  treated  for  air  or  fresh  water  surface  and  does 
not  refer  to  marine  treatment  unless  it  is  especially  noted  in 
in  the  text.  When  we  first  commenced  air  seasoning  material  at 
Somerville  untreated  timber  sleepers  were  used  for  supporting 
the  piles  of  timber  or  piling.  It  was  not  very  long  before  we 
discovered  these  untreated  timber  sleepers  were  starting  the 
growth  of  fungus  or  decay  in  the  timber  piled  on  same,  this  de- 
cay frequently  extending  clear  to  the  top  of  the  pile  of  timber. 
We  very  soon  found  that  we  must  use  either  creosoted  timber 
sleepers,  steel  I-beams  or  concrete  for  supporting  the  piles  of 
timber  and  piling,  as  this  was  the  only  means  by  which  we  could 
get  the  timber  properly  seasoned  without  decay  setting  in. 

A  great  deal  of  close  attention  is  necessary  in  the  air  season- 
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ing  of  timber  piling.  If  the  sap  has  commenced  to  turn  or  sour, 
treating  will  not  be  effective.  It  is  probable  different  curing 
rules  will  be  required  in  different  sections  of  the  country  where 
the  moisture  conditions  vary. 

As  the  result  of  our  trouble  from  rotting  of  piles  at  the  caps 
we  made  quite  an  extended  test  on  a  field  treatment  of  piles 
when  cut  for  caps.  With  our  first  apparatus  we  were  able  to  get 
about  %  inch  end  penetration  of  the  creosote.  Several  first-class 
creosoted  piles  were  cut  into  lengths  of  about  3  feet  and  also  a 
similar  number  of  untreated  piles  which  were  reasonably  well 
seasoned.  A  part  of  these  short  creosoted  specimens  received 
the  end  treatment  with  our  special  apparatus.  The  other  samples 
were  painted  with  various  kinds  of  preserving  material  and  also 
several  kinds  of  paint.  After  the  coatings  had  properly  dried 
these  short  pieces  of  piling  were  set  up  in  a  trench  in  the  ground 
on  our  right  of  way  two  miles  east  of  Cleveland,  Texas.  These 
pile  butts  were  set  in  an  exact  line  at  the  same  elevation.  A 
cap  12  inches  wide  and  4  inches  thick  was  placed  on  top  of  the 
row  of  pile  butts  so  that  the  test  would  be  relatively  the  same 
as  in  the  bent  of  a  pile  bridge.  These  pile  butts  project  about 
18  inches  out  of  the  ground. 

We  have  examined  these  pile  heads  annually  for  eight  years 
past.  At  present  writing  the  samples  of  creosoted  pile  having 
pressure  treatment  on  the  ends  and  several  of  those  receiving 
brush  coatings  on  the  ends  are  still  in  good  condition.  These 
Investigations  lead  me  to  feel  that  a  brush  coating  of  hot  creo- 
sote, will  protect  the  freshly  cut  head  of  creosoted  pile  for  a 
long  time.  As  yet  I  am  not  certain  as  to  whether  it  will  be  neces- 
sary to  use  the  pressure  treatment  for  the  ends  of  piles  since  the 
brush  coating  seems  to  be  giving  extremely  good  results  up  to 
present  time,  and  the  application  of  this  brush  coating  will  cost 
considerably  less  than  the  special  pressure  treatment. 

Investigations  made  seem  to  show  that  the  following  rules 
must  be  adhered  to  absolutely  in  handling  treated  timber. 

1.  Treated  timber  must  not  be  cut,  bruised  or  handled  in  a 
rough  manner.  Grab  hooks  or  dogs  should  not  be  used  in  hand- 
ling the  material,  unless  the  holes  made  by  the  hooks  are  care- 
fully plugged  with  creosoted  pins. 

2.  The  driving  of  piles  must  be  done  with  a  hammer  which 
will  not  split  them  or  break  the  sap  loose  from  the  heart  wood. 

3.  Any  cut  surfaces  or  bored  holes  must  be  carefully  treated 
with  hot  creosote  and  holes  plugged. 

Where  solid  stringers  are  used  in  a  ballast-deck  bridge  with- 
out any  cross  planking  it  is  necessary  to  make  end  cuts  on  some 
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of  the  sticks  on  account  of  the  variation  in  panel  lengths  of 
bridges  due  to  driving  of  piles.  When  a  gang  is  driving  piles, 
it  is  a  very  difficult  matter  to  keep  the  bents  absolutely  14  feet 
center.  They  frequently  run  a  little  one  way  or  the  other.  As 
a  result,  now  and  then  we  have  to  cut  off  the  end  of  the  stringers 
over  a  cap.  As  with  the  solid  timber  stringers,  the  stringers  can- 
not be  lapped.  They  butt  on  the  cap.  These  freshly  cut  ends 
must  be  thoroughly  coated  with  creosote  before  the  stringer  deck 
is  placed.  A  few  years  ago  the  Southern  Pacific  l«ines  in  Louisi- 
ana and  Texas  removed  the  decks  from  fifteen  or  twenty  pile 
bridges  which  had  been  in  service  about  twenty-five  years.  These 
decks  were  made  of  a  solid  course  of  12x1 2-inch  timbers  and  the 
railway  company  was  removing  them  because  they  were  getting 
too  light  for  the  power  being  used.  Bxamination  of  these  string- 
ers after  being  removed  showed  that  they  were  in  perfect  condi- 
tion as  concerns  decay,  except  where  they  had  rotted  in  from  the 
ends  which  had  been  cut  after  creosoting.  There  was  an  article 
in  the  Railway  Age  and  Engineering  News  Record  some  years 
ago  telling  about  these  bridges,  and  I  also  had  the  good  fortune 
to  see  a  couple  of  timbers  in  the  bridges  when  they  were  un- 
covered. 

In  1910  we  made  up  a  new  set  of  standard  plans  for  ballasted- 
deck  pile  bridges.  In  these  plans  the  stringers  were  spaced  7 
inches  apart  in  the  clear  and  lapped  by  one  another  on  each 
second  cap,  cross  planking  being  used  to  hold  the  ballast. 

The  stringers  called  for  in  these  new  plans  were  7x16  inches 
by  30  feet  and  they  had  a  working  depth  of  15%  inches.  We 
soon  found  a  sufficient  supply  of  these  30-foot  stringers  could 
not  be  obtained  within  reach  of  our  lines  in  Texas  and  Louisiana, 
and  as  a  result  the  plans  were  adopted  for  territories  using  Ore- 
gon fir  stringers  altogether  on  our  coast  lines. 

In  open-deck  timber  bridges  the  stringers  and  ties  are  un- 
treated, but  for  some  years  past  the  ties  on  open-deck  steel 
bridges  have  been  creosoted.  The  ties  are  always  run  through 
a  surfacing  machine  and  brought  to  exact  depth.  While  Oregon 
fir  may  lose  quite  a  percentage  of  its  strength  as  a  result  of 
steaming  or  boiling  at  high  temperatures  during  treatment,  we 
have  had  no  stringers  break  under  traffic.  Fir  caps  in  bridges 
built  under  our  old  standard  plans  have,  however,  given  some 
trouble.  A  good  many  fir  caps  are  "boxed  heart"  pieces  and  our 
old  ballast  deck  bridges  had  too  many  drift  bolts  through  the 
stringers  into  the  caps.  The  failures  in  caps  were  always  in  Ore- 
gon fir  pieces.  In  most  every  case  of  failed  caps  I  found  the 
timber  was  actually  burned   or  charred  by  treatment  at  high 
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temperatures  and  the  sticks  broken  up  into  rings,  much  like  the 
layers  in  an  onion.  Calling  "boxed  heart"  pieces  and  holding 
the  boiling  temperature  to  a  maximum  of  220  degrees  Fahrenheit 
rery  largely  stopped  the  trouble  with  the  fir  caps. 

Treating  Plants 

The  Sante  Fe  has  built,  in  all,  four  treating  plants.  In  1885 
a  plant  was  opened  at  Las  Vegas,  N.  M.,  and  it  burned  down  in 
1908.  In  1898  a  plant  was  opened  at  Bellemont,  Ariz.,  and  this 
burned  down  in  July,  1906.  Both  of  these  plants  were  designed 
for  the  zinc  chloride  treatment,  although  some  creosoting  was 
done.  .The  buildings  for  these  two  plants  were  temporary  wooden 
structures,  in  which  fire  hazard  was  high. 

The  present  plant  at  Somerville,  Texas,  was  opened  in  1907 
and  the  Albuquerque  plant  in  1908  or  1909.  The  buildings  for 
these  two  plants  are  reinforced  concrete,  thus  reducing  the  fire 
hazard  to  a  low  figure.  Both  of  these  plants  were  designed  ex- 
clusively for  creosoting.  During  the  late  war  period  and  nearly 
two  years  thereafter  ties  were  treated  by  the  zinc  chloride  pro- 
cess, but  all  bridge  timbers  and  piles  were  creosoted.  The  total 
output  from  the  four  treating  plants  above  noted  is  as  follows: 

Timber  Piling 

Ties  Board  Feet  Lin.  Feet 

Las  Vegas 6,221,598  22,575,490  790,729 

Bellemont    2,123,519  9,607,215  224,521 

Albuquerqne    7,346,245  20,067,932  512,580 

Somerville    43,428,280  213,411,285  8,172,169 

Total     59,114,592  265,661,922  9,699,999 

Some  380,300  linear  feet  of  the  above  piling  was  treated  by 
the  Rueping  process  at  the  Somerville  plant  in  1906  and  1907 
but  piles  usually  are  treated  by  the  full  cell  process  and  receive 
from  12  to  16  pounds  of  creosote  to  the  cubic  foot. 

Track  Ties 

On  the  coast  lines  redwood  and  fir  ties  haye  been  used  exten- 
sively. Since  the  Albuquerque  plant  has  been  in  operation  we 
have  sent  its  output  to  the  Albuquerque  and  Arizona  Divisions, 
as  well  as  lines  east  and  south  of  Albuquerque. 

Ties  from  Las  Vegas  and  Bellemont  plants  were  generally 
treated  by  the  zinc  chloride  process,  while  creosote  waa  used  at 
Somerville  and  Albuquerque. 
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The  Rueping  process  has  been  used  as  standard,  some  5  pounds 
of  creosote  per  cubic  foot  of  timber  being  left  in  the  tie.  On  our 
Eastern  lines  we  have  used  a  lot  of  creosoted  oak  ties. 

We  are  getting  an  average  life  of  more  than  sixteen  years  out 
of  all  our  treated  ties  and  about  60  per  cent  of  them  are  loblolly 
pine  (the  above  applies  to  lines  east  of  Albuquerque).  This  long 
life  may  partly  be  due  to  instructions  Issued  in  1910  that  aU  new 
tie8  going  into  the  track  must  he  plated.  I  may  say  these  in- 
structions have  been  religiously  followed.  I  do  not  think  since 
that  date  there  has  been  a  solitary  track  tie  put  into  service  with- 
out tie  plates. 

Originally  tie  plates  were  from  4  V^  to  5  inches  wide  by  about 
6  inches  long.  Our  first  flat  bottom  plates  were  6  inches  wide  by 
8  inches  long  and  the  present  standard  plate  is  7^  inches  wide 
by  9  inches  long.  Our  present  plates  cut  into  the  tie  at  the  outer 
end,  showing  that  the  loading  is  not  properly  placed.  A  new  de- 
sign will  probably  be  made  increasing  the  length  of  plate  on  the 
outside  of  the  rail.  The  exact  percentage  of  increase  will  depend 
on  the  weight  of  heavy  rail  that  may  be  adopted. 

A  good  many  ties  have  been  taken  out  of  service,  because 
of  mechanical  wear,  when  there  were  no  indications  of  approach- 
ing decay. 

Six  or  seven  years  ago  adzing  or  dapping  machines  were  in- 
stalled at  our  treating  plants.  Just  before  going  into  treating 
cylinders  all  ties  are  dapped  for  the  tie  plates  and  bored  for 
spikes.  At  this  time  the  ties  are  sawed  to  exact  lengths,  a  short 
section  being  taken  from  each  end.  A  good  many  ties  are  culled 
after  sawing  as  decay  is  uncovered  which  did  not  show  before. 

For  the  past  year  we  have  two  of  these  adzing  machines  at 
Somerville  and  they  have  been  run  twenty-four  hours  a  day,  and 
with  that  we  succeeded  in  dapping  or  adzing  between  98  and  99 
per  cent  of  all  the  ties  shipped  out. 

A  great  deal  of  creosoted  Oregon  fir  timber  and  piling  has  been 
used  on  our  coast  lines.  This  material  was  treated  in  commercial 
plants  in  Oregon  and  Washington  and  delivered  to  the  company, 
via  water,  at  National  City  and  San  Francisco,  Cal. 

A  good  deal  of  treated  timber  has  been  used  for  the  floors  in 
ballast-deck  bridges.  When  we  figure  interest  on  the  excess  cost 
of  the  ballast  deck  over  the  open  deck  structure  and  also  the 
cost  of  maintenance  we  can  show  a  very  interesting  saving  from 
the  use  of  the  ballast-deck  bridges. 

An  interesting  feature  of  the  ballast-deck  bridge  is  the  very 
low  maintenance  cost.  When  the  track  has  been  thoroughly 
bedded  and  properly  lined  and  surfaced  almost  no  further  expen- 
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diture  is  required  during  the  life  of  the  track  tie.  We  have 
bridges  above  100  feet  in  length  which  we  have  run  from  three 
to  seven  years  without  receiving  attention  other  than  the  lifting 
of  a  few  joints  at  very  rare  intervals. 

Some  years  ago  I  examined  a  couple  of  pile  bridges  on  the 
Southern  Pacific.  One  of  them  was  about  30  feet  high  and  per- 
haps 120  long.  The  piles  were  driven  somewhere  from  18&5 
to  1887.  They  had  been  adzed  or  hewn  to  six-sided  figure.  You 
recognize  this  adzing  must  have  taken  off  pretty  nearly  all  of  the 
sap  wood.  In  that  bridge  I  only  found  two  piles  that  were  begin- 
ning to  show  a  little  decay  and  that  was  right  at  the  ground  sur- 
face and  decay  was  a  great  deal  like  it  is  ordinarily  in  untreated 
piles.  There  was  a  Southern  Pacific  man  with  me  there  in  1910 
or  1911 — it  might  have  been  a  little  later  that  I  examined  them 
— and  the  creosote  was  in  no  place  more  than  a  half  inch  thick 
and  in  most  of  the  places  where  I  cut  into  it  it  was  not  above  a 
quarter  of  an  inch,  but  those  piles  had  been  there  since  1887. 

Another  bridge  where  the  piles  were  left  natural,  that  is  round, 
they  were  driven  about  the  same  time  but  a  good  many  more 
replacements  had  been  necessary.  However,  it  was  safe  to  state 
that  the  piles  had  been  in  service  for  more  than  twenty  years. 

Now  let  us  look  at  the  results.  Before  toe  commenced  treating  ties 
they  would  give  anywhere  from  three  to  eight  or  nine  years  of  serv- 
ice^ We  have  doubled  the  life  of  the  track  ties  and  before  another 
year  has  gone  by  I  think  we  will  be  able  to  show  that  the  life  is  in- 
creased three  times.  The  last  five-year  record  shows  twenty  years' 
prospective  life  for  the  track  ties. 

Besides  the  increase  in  the  life  of  the  track  ties,  there  are  our 
bridges.  Even  when  we  had  gpod  white  oak  for  piles  we  seldom 
got  more  than  from  eight  to  twelve  years  of  safe  life.  We  had  to 
spend  from  5  to  50  cents  a  foot  per  month  to  maintain  the  bridges 
after  a  few  years  went  by.  Compare  that  now  vHth  our  creosoted 
ballast  deck  bridges  that  have  stood  for  years  and  years  and  then 
have  not  cost  ten  dollars  on  one  hundred  feet  per  year. 

Discussion 

C.  M.  Taylor:  The  theory  of  the  proposition  that  you  can  use 
25  pounds  for  marine  treatment  and  cut  it  in  half  for  land  work 
has  been  knocked  in  the  head  because  the  10  and  12  pounds  used 
in  the  early  days  was  not  enough  to  permeate  all  of  the  sapwood 
regardless  of  whether  the  piles  were  steam  seasoned  or  air  sea- 
soned. A  lot  of  that  early  difficulty  was  due  to  our  skimping  the 
treatment  rather  than  to  any  intention  of  not  doing  what  we  thought 
was  a  good  Job. 
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I  want  to  ask  Mr.  Robinson  whether  the  tc^s  of  all  of  the  piles 
which  are  driven  now  are  first  coated  with  some  preparation  and 
then  covered  with  a  paper  covering  the  same  as  yo\}  rebuilt  the 
Beaumont  Division? 

Mr.  Robinson:     They  are  supposed  to  be,  yes,  sir. 

Mb.  Taylob:  That  proposition  of  not  only  coating  the  tops  of 
the  pile  with  creosote  oil,  several  coats,  but  covering  them  with 
tar  paper  is  to  my  mind  one  of  the  best  points  brought  out  in 
Mr.  Robinson's  paper. 

The  problem  of  using  a  12-inch  cap  on  a  16  and  18-inch  butt 
creates  a  difficulty  that  he  found  from  experience  was  bad.  I  do 
not  think  any  of  you  realize  what  happens  when  you  chamfer  the 
edges  of  the  pile  ofP  in  order  to  make  it  look  like  a  good  Job 
under  a  12-inch  cap.  As  I  understand,  Mr.  Robinson  says  they 
do  not  chamfer. 

Mb.  Robinson:     We  cut  them  square. 

Mb.  Taylor:  I  first  heard  of  that  being  used  in  a  creosoted 
piling  in  a  wharf  built  in  Galveston  in  1888.  Those  piles  were 
used  twice.  The  original  pier  was  demolished  and  the  piles  were 
again  used  in  wharf  construction  around  Galveston. 

There  is  another*  instance  of  where  creosoted  piles  had  been 
shaped  similar  to  the  ones  that  Mr.  Robinson  speaks  of  on  the 
Santa  Fe,  those  used  in  the  Liouisville  &  Nashville  structure  near 
Evansville,  Ind.,  where  some  of  the  piles  were  shaped  octagonal 
before  being  treated.  The  history  of  that  bridge  is  one  of  the 
most  wonderful  specimens  of  preservative  treatment  In  the  case 
of  the  Southern  Pacific  in  some  places  only  a  quarter  of  an  inch 
received  treatment,  yet  that  quarter  of  an  inch  in  heartwood 
served  thirty  years*  life. 

The  thing  that  most  engineers  have  to  learn  more  about  in 
connection  with  timber  in  general  is  that  sapwood  is  the  deadly 
enemy  to  long  life  timber  construction  if  used  untreated.  On6 
of  the  members  said  this  afternoon  in  the  meeting  that  any  con- 
struction lives  only  the  life  of  the  sapwood  if  the  sapwood  is  not 
treated.  It  is  not  possible  to  depend  on  the  heartwood  if  the 
sapwood  is  allowed  to  go  untreated. 

J.  H.  Waterman:  The  Santa  Fe  are  pioneers  in  the  treating 
game  and  they  have  done  more  to  advance  the  interest  of  treating 
bridge  material  than  any  other  railroad  in  this  country  and  they 
should  be  commended  for  it. 

Now  about  paint.  I  went  out  with  one  of  our  superintend- 
ents of  bridges.  After  he  had  built  a  ballast  deck  pile  bridge 
he  painted  it  with  fireproof  paint.  Before  painting  those  piling 
we  put  every  pound  of  creosote  in  them  we  could  get  in.     After 
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they  were  painted  with  fireproof  paint  we  built  a  fire  around  one 
of  the  piling.  We  did  not  try  to  burn  up  the  bridge,  but  we  put 
a  lot  of  chips  and  other  material  around  and  set  flre  to  it  and 
then  sat  down  to  see  what  happened.  All  of  the  chips  and  wood 
around  the  piling  burned  up,  but  the  piling  was  all  right. 

Another  ithing  I  am  glad  the  Santa  Fe  does,  and  I  wish  some 
other  railroads  would  emphasize  it  as  positively  as  Mr.  Robinson 
did.  I  am  happy  to  know  that  you  treat  your  stringers.  You 
claim  that  they  lose  probably  10  per  cent  on  account  of  treat- 
ment. Some  bridge  engineers  think  that  because  the  stringer 
is  weakened  we  ought  not  to  treat  it,  but  how  many  years  after 
an  untreated  stringer  is  put  in  a  bridge  does  it  depreciate  10  per 
cent  in  strength?  Now,  gentlemen,  what  is  the  factor  of  safety 
for  a  bridge?  One  to  five?  Now,  if  it  only  depreciates  10  per 
cent  at  the  end  of  ten  years,  a  treated  stringer  is  just  as  good  as 
it  was  the  year  you  puit  it  in,  so  I  think  that  failure  to  treat 
stringers  because  you  weaken  the  structure  is  wrong. 

One  other  point:  One  of  our  superintendents  of  bridges  said 
to  me  the  other  day:  "Waterman,  if  we  had  not  begun  treating 
our  piling  in  1912  I  do  noft  believe  I  could  have  gotten  men 
enough  to  rebuild  the  bridges."  Untreated  white  oak  piling  you 
get  today,  if  you  can  get  eight  years'  life  out  of  it  you  do  pretty 
well.    Mr.  Robinson  says  three  or  may  be  four. 

Men,  you  cannot  afford  to  build  a  bridge  unless  you  want  to 
get  over  a  washout  or  a  flre  unless  you  use  treated  material. 

We  got  twenty  thousand  sticks  of  cypress  piling  in  the  yard 
last  fall.  It  was  whispered  around  'that  we  could  not  treat  it. 
A  certain  railroad,  I  am  not  going  to  mention  the  name,  shipped 
to  a  commercial  plant  cypress  piling  and  they  said  that  they  could 
not  treat  it  They  tried  two  or  three  various  charges  and  failed 
to  get  any  penetration.  They  gave  it  up,  shipped  the  piling  out 
and  drove  it  without  treatment.  I  said:  "I  guess  we  are  up 
againat  it.  We  have  twenty  thousand  sticks  and  we  cannot  treat 
It."  We  arranged  for  two  charges.  We  took  the  longest  and 
biggest  cypress  piling  we  had — 56  and  60  feet  long.  We  did 
what  a  good  many  treating  men  say  you  have  no  business  to  do, 
we  steamed  that  pile.  We  drew  a  good  vacuum  and  we  pumped 
in  the  cypress  piling  all  the  creosote  we  could  get  in.  We 
thought  may  be  we  would  get  10  or  12  pounds  per  cubic  foot. 
We  got  In  22  pounds  and  a  fraction.  That  is  what  you  can  do 
with  cypress  piling  if  you  try  to  do  it.  I  took  one  of  the  cypress 
piling  56  feet  long,  picked  the  biggest  I  could  get  and  sawed  it  in 
two  16  feet  from  the  butt.     Our  bridge  engineer  has  that  sample 
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up  in  his  office.  We  took  a  cross  section  of  it  an  inch  thick  and 
found  it  was  treated  through  and  through. 

You  can  treat  most  anything  when  you  learn  how.  We  think 
we  know  how  to  treat  pine  piling,  red  oak  piling  and  cypress  pil- 
ing and  we  are  learning  a  lot  about  trea/ting  fir.     . 

G.  A.  Haogander:  I  will  tell  about  the  C,  B  &  Q.  experience  with 
treated  bridge  timber.  We  have  a  creosoted  ballast  deck  built  in 
1904  with  timber  bought  from  a  commercial  plant.  Not  a  stick  of 
timber  has  been  replaced  in  it  in  eighteen  years. 

White  oak  piling  was  used  and  continued  until  1911  and  1912. 
The  quality  became  poor  and  we  treated  them.  The  first  piles 
were  treated  by  the  zinc  chloride  process.  Two  years  later  we 
began  to  treat  red  oak  piling  with  zinc  chloride.  We  began  to 
have  doubts  as  to  whether  that  would  be  a  success  because  in 
unloading  piling  and  driving  it  we  had  a  good  many  failures.  The 
trouble  seemed  to  be  that  the  piling  was  bad  when  we  treated  It. 
We  almost  gave  it  up  for  a  year,  and  then  began  working  on  the 
proposition  of  getting  better  timber  to  start  with.  After  that, 
all  timber  was  inspected  when  cut  and  loaded  on  the  cars  in  the 
presence  of  the  inspector,  seasoned  at  the  tie  plant  under  the 
supervision  of  Mr.  Waterman  and  that  settled  that  part  of  the 
trouble.  Since  that  we  have  had  very  good  luck  with  the  red 
oak  piling. 

About  1914  or  1915  we  began  creosoting  with  straight  creo- 
sote. We  continue  that  except  when  creosote  is  very  hard  to  ob- 
tain. At  the  present  time  we  are  building  quite  a  few  ballast 
deck  pile  bridges.  All  the  lumber  is  treated  with  creosote.  We 
are  using  untreated  stringers  and  treated  ties  and  fenders.  We 
are  considering  seriously  the  proposition  of  treating  the  stringers 
in  open  deck  bridges.  I  do  not  know  of  any  road  that  does  that 
now.  If  any  of  you  do,  I  would  be  glad  to  know  about  it.  The 
main  drawback  so  far  is  the  fire  risk.  We  naturally  think  there 
would  be  a  great  deal  of  danger  from  fire.  It  is  possible  by  pro- 
tecting the  deck  by  galvanized  iron,  painting  the  deck  in  some 
way  or  having  the  stringers  seasoned  a  year  or  so  after  the  gas 
has  escaped  that  we  can  have  good  results  and  minimize  that  fire 
risk. 

I  am  glad  Mr.  Robinson  emphasized  the  feature  of  workman- 
ship in  putting  in  the  timber,  painting  of  the  cuts,  etc.  For  two 
or  three  years  after  we  started  using  creosoted  timber  I  do  not 
think  we  had  instructions  out  regarding  those  features.  We 
worked  up  a  set  of  rules  for  handling  the  timber.  The  men 
handling  the  work  do  not  realize  the  impoKance  of  it.  for  we 
are  having 'that  trouble  now. 


Digitized  by  VjOOQIC 


American  Wood-Preservers^  Association     249 

Mb.  I.  L.  Simmons:  I  can  answer  the  question  regarding  open 
deck  bridges  with  creosoted  stringers.  The  Rock  Island  uses  that 
type  of  construction  over  about  one-half  of  its  lines.  We  have 
341,000  feet  of  timber  bridges.  Of  that  341,000  about  30,000  is  full 
ballasted  deck  structure;  155,000  approximately  is  creosoted  timber 
throughout  and  the  other  155,000  is  creosoted  piles,  caps,  sway 
braces,  untreated  stringers  and  zinc  treated  ties  and  guard  rail. 

As  to  the  fireproofling  and  fire  hazard,  I  will  say  that  up  to 
1909  our  average  fire  losses  were  approximately  $7,000  per  year 
in  bridges.  That  was  before  we  used  creosoted  material  exten- 
sively. Since  1907,  or  this  last  year,  the  amount  which  we  paid 
for  structures  was  about  eleven  thousand  dollars.  Our  trouble 
Is  not  in  structures  that  are  completed.  We  have  lost  probably 
five  or  six  thousand  dollars  worth  of  timber  that  was  unloaded 
and  left  on  the  side  of  the  track  .until  we  could  put  it  in.  That 
would  catch  fire  from  the  grass  or  locomotives  and  would  be 
burned  up  before  we  could  do  anything  with  it. 

So  far  as  fireproofing  is  concerned,  we  use  a  6x8  tie — 6x8,  9, 
and.  space  them  13  inches.  The  ties  are  laid  flat.  That  leaves 
5  inches  in  between  the  ties. 

In  that  we  take  a  2x4  and  block  on  top  of  the  ends  so  as  to 
keep  the  gravel  or  rock  from  running  out  and  cover  all  that 
bridge  with  rock.  The  rock  must  be  coarse.  You  cannot  put 
gravel  on.  Tou  might  in  this  territory,  but  you  can't  in  the 
South,  because  it  collects  too  much  moisture.  In  order  to  with- 
hold mechanical  wear  on  the  ties  you  have  to  have  it  fully  tie- 
plated.  We  have  been  using  that  type  of  construction  since  1914. 
Prior  to  that  time  we  had  fireproofed  with  gravel  without  the 
use  of  tie  plates  and  I  have  seen  ties  that  would  have  been  in 
service  not  more  than  four  years  where  not  more  than  3  inches 
of  solid  wood  was  left  in  the  tie.  We  were  using  8x8  at  that 
time.  The  rail  cut  down  through  the  tie.  Gravel  gets  under 
and  chews  the  tie  up.  It  resulted  in  our  having  to  practically  re- 
deck  all  of  the  bridges  on  one  of  our  branch  lines  and  a  great 
many  bridges  on  the  main  line.  I  doubt  if  there  is  any  greater 
fire  hazard  with  a  properly  fireproofed  top  to  your  bridge  with 
creosoted  material  than  there  is  with  untreated.  At  least  it  does 
not  show  up  so  on  our  road.  We  lose  more  material  which  is 
piled  alongside  of  the  track. 

There  is  another  feature  which  enters  strongly  into  the  use 
of  creosoted  structures.  A  few  years  ago  we  lost  one  or  two 
pretty  long  bridges,  right  near  town.  We  b^gan  to  investigate 
that  and  the  conclusion  I  reached  was  that  a  creosoted  structure 
is  not  a  safe  proposition  In  a  town  or  near  a  town.     The  reason 
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was  Bimply  this:  the  town  officials  drive  the  hoboes  out  and  they 
would  go  down  under  the  bridge  and  set  their  fire  and  then  go 
away  and  forget  it  and  we  would  be  burned  out.  Under  one  of 
the  bridges  that  burned  I  found  the  remains  of  six  fires  that  had 
been  started.  I  feel  where  you  are  near  a  town  or  in  an  obscure 
place  where  the  place  is  not  plainly  visible  ^o  a  train  man  I  am 
not  strictly  in  favor  of  using  creosoted  structures.  When  a  creo- 
soted  bridge  catches  fire  it  is  very  difficult  to  save  it,  but  we  do 
save  something  on  untreated  material  once  in  a  while. 

On  the  long  bridges  we  are  adopting  a  method  of  filling.  We 
fill  a  panel.  We  have  bridges  that  are  a  mile  long.  We  simply 
have  filled  in,  divided  that  into  three  or  four  different  bridges 
and  filled  in  as  a  fire  wall. 

Gex>boe  E.  Rex:  As  my  first  Job,  Mr.  Faulkner  sent  me  out 
to  determine  why  1905  zinc  treated  ties  were  failing  by  the  hun- 
dreds of  thousands.  I  spent  seven  months  on  all  parts  of  the 
system  examining  the  failure  of  those  zinc-treated  ties  that  had 
been  in  track  less  than  itwo  years.  In  going  over  the  Beaumont 
Division,  where  the  failures  were  particularly  bad,  I  came  along 
one  day  to  a  bridge  foreman  just  capping  a  bridge  and  as  I  came 
up  to  the  gang  that  was  working  he  had  Just  pulled  his  auger  out 
of  a  hole  he  had  bored  for  a  sway  brace  and  more  than  a  gallon 
of  water  came  out  of  that  hole.  I  had  him  saw  me  off  a  section 
of  that  piling  which  is  now  in  the  Topeka  office  and  I  got  to 
Topeka  and  made  a  report  that  if  this  was  the  treatment  we  were 
purtting  into  the  ballast  deck  bridges  we  had  better  stop  now. 

Five  years  later  when  Mr.  Robinson  wtfs  called  into  the  rapid 
construction  of  the  Beaumont  Division  bridges  we  went  back  to 
the  bridge  and  got  a  sample  of  one  of  the  other  piling.  The 
original  piling  was  all  sound,  of  course.  No  decay  up  to  that 
time.  The  sap  wood  was  about  one-third  penetrated.  The  second 
piling  we  took  out  in  1912  has  from  three-eighths  to  an  inch  and 
a  half  penetration  in  the  sap  wood  and  ^then  there  is  hollow  wreath 
around  the  entire  pile  and  a  large  portion  of  the  lieart  is  gone. 

That  was  the  case  on  all  of  the  piling  on  the  Beaumont  Divi* 
sion  and  is  the  one  reason  why  you  have  had  so  many  failures 
in  creosoted  maiterial.  Mr.  Robinson  readily  recognized  the  fact 
that  the  only  good  treatment  provided  for  entire  penetration  of 
the  sap  wood.  If  you  did  not  get  the  entire  sap  wood  treated 
you  were  wasting  your  money  and  so  naturally  he  Joined  with 
me  in  persuading  our  road  to  put  in  all  of  the  creosote  that  the 
timber  would  take  and  they  will  probably  get  an  average  of  forty 
years'  life  out  of  their  creosoted  ballast  deck  structures. 
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In  these  investigations  we  learned  that  treating  was  only  a 
small  part  and  unless  the  timber  was  sound  and  in  condition  to 
take  full  sap  wood  penetration  you  would  not  have  a  good  job 
and  we  early  learned  that  the  exterior  condition  of  the  timber 
was  no  criterion  of  its  interior.  After  this  we  started  cutting 
every  stick  of  piling  before  it  was  treated  to  see  that  it  was 
sound,  and  we  also  knew,  of  course,  that  the  same  thing  applied 
to  our  ties.  It  was  out  of  the  question,  of  course^  to  cut  ofTHhe 
end  of  every  tie  when  we  were  treating  fifteen  thousand  a  day 
unless  we  had  some  automatic  device  to  do  it.  It  was  then  that 
we  started  the  development  of  the  boring  and  adzing  machine 
which  contained  a  saw  and  stamp  which  cuts  off  the  ends  of 
every  tie.  We  experimented  with  smaller  devices  at  first.  It 
took  a  long  time  to  develop,  but  as  early  as  1912  we  installed 
our  first  modern  boring  and  adzing  machine  in  the  Somerville 
plant. 

The  next  year  we  installed  another  one  and  both  were  operated 
by  electricity.  Those  machines  have  been  running  continuously 
since  1912  and  1913,  and  as  Mr.  Robinson  told  you,  since  the 
first  day  of  July,  last  year,  1921,  they  have  bored  an  average  of 
fifteen  thousand  ties  a  day. 

Going  back  to  the  zinc  treatment  of  ties,  after  examining  sev- 
eral hundred  thousand  of  these  ties,  you  can  imagine  my  disgust 
at  zinc  treatment.  I  thought  I  knew  a  lot  about  it  after  having 
spent  seven  months,  and  I  was  not  hesitant  in  saying  that  zinc 
treatment  was  mighty  poor  stuff.  We  learned,  however,  years 
afterward,  that  it  was  not  zinc  treatment  that  gave  us  bad  re- 
sults, but  it  was  the  care  or  lack  of  care  of  those  ties  and  the 
lack  of  care  during  treatment. 

In  1912  I  happened  to  be  called  to  Newton  and  in  going  over 
a  section  of  track  Just  east  of  Newton  I  found  in  the  first  six 
miles  every  tie  bearing  a  1904  or  1905  dating  nail  and  as  we 
had  adopted  the  experimental  track,  Mr.  Cooper  and  I  decided 
this  would  be  a  fine  place  to  watch,  make  an  experimental  track. 
Those  ties  were  put  In  "out  of  face"  when  the  second  track  was 
built  east  of  Newton.  We  took  an  inventory  of  this  track  and 
either  Mr.  Cooper  or  some  of  the  men  under  have  kept  a  careful 
record  of  that  track  ever  since.  The  average  life,  as  they  are 
practically  all  out  now,  on  those  zinc  treated  ties  in  that  six 
miles  of  track  was  fourteen  and  four-tenths  years,  in  a  country 
where  the  rainfall  is  more  than  40  inches  per  year.  These  ties 
were  treated  at  the  same  plant  under  the  same  supervision  as 
the  ties  that  I  tell  you  about  that  came  out  by  the  one  hundred 
thousand.     Naturally  we  had  a  very  great  change  of  heart  on 
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the  value  of  zinc  treatment,  and  while  it  is  generally  assumed 
that  zinc  treatment  leaches,  personally,  I  have  very  little  con- 
fidence in  that  statement  or  in  that  theory. 

I  have  been  interested  in  the  studies  of  Mr.  Bateman  of  the 
Forest  Products  Laboratory  on  the  toxicity  of  the  various  pre- 
servatives and  the  reasons  for  the  failures.  None  .of  these  fail- 
ures of  treatment  nor  none  of  the  successes  of  treatment  are 
going  to  be  any  good  unless  the  material  is  properly  taken  care 
of  from  the  time  the  tie  is  cut  off  the  stump  until  it  is  put  into 
the  track,  and  there  is  more  timber  lost  between  the  tree  and 
the  proper  preserving  of  it  than  is  ever  lost  any  other  time. 
Those  of  you  who  have  devoted  your  lives  to  the  study  of  timber 
treatment  and  have  taken  care  of  the  stick  from  the  time  it  is 
cut,  do  not  leave  it,  piled  up  in  a  wet  place,  do  not  let  it  be 
stacked  on  end,  and  you  are  getting  magnificent  results. 

I  want  to  say  that  the  Santa  Fe  lie  record  to  date  cannot  be 
beaten  in  the  United  States  and  I  have  a  letter  from  their  chief 
engineer  within  the  week,  stating  on  lines  east  of  Albuquerque 
where  Mr.  Robinson  said  they  are  getting  sixteen  years — it  is 
more  than  that — that  only  10  per  cent  of  those  ties  were  hard- 
wood and  of  the  90  per  cent  more  than  65  per  cent  are  loblolly. 
The  only  reason  they  are  able  to  get  that  sort  of  record  is  because 
of  the  care  and  persistent  effort  they  have  made  to  take  care  of 
of  that  tie  from  the  time  it  leaves  the  stump  until  it  is  put  into 
the  track  and  then  through  the  track  try  to  educate  the  men. 

Mr.  Humpubey:  I  was  very  much  interested  in  Mr.  Rex's  state- 
ments about  cutting  off  the  ends  of  the  ties  preliminary  to  treat- 
ment. I  assume  that  most  of  these  ties  are  southern  pine.  I 
was  wondering  about  what  proportion  of  these  ties  showed  rot 
in  advance  of  treatment  and  what  type  of  rot  was  found  in  them. 
Is  this  a  heart  rot,  so-called  red  rot  of  southern  pine? 

Mb.  Rbx:     All  sap  rot 

(Mr.  HuMPUBEnr:     Do  you  discard  ties  on  account  of  red  rot? 

Mb.  Rex:  Not  entirely,  depending  on  how  far  it  is  gone.  As 
to  the  percentage,  that  depends  upon  the  treatment  the  ties  have 
received. 

Mr.  Robinson:  We  have  had,  perhaps,  one  bridge  a  year  burn 
out  or  partially  burn  out  and  the  fires  almost  invariably  caught 
from  underneath.  Very  seldom  the  fire  catches  from  above; 
never  in  ballast  deck  bridges  and  only  once  in  a  while  in  open 
decks.  The  expenditure  on  account  of  these  fires  is  probably 
about  the  same  as  the  Rock  Island  has  had.  As  to  the  fireproof 
painting,  that  is  a  success  if  it  is  properly  applied,  but  usually 
before  the  fire  goes  out  the  piling  or  timber   is  charred  deep 


Digitized  by  VjOOQIC 


Amebican  Wood- Preservers^  Association     253 

enough  to  go  practically  through  the  creosoting  so  that  there- 
after the  pile  is  really  wholly  untreated. 

My  friend  over  here  tells  about  the  treating  of  the  piles  and 
the  ^teaming.  I  have  nothing  to  say  about  the  steaming  feature 
in  the  plies,  but  the  stringers  are  what  have  to  carry  the  heavy 
bending  loads  and  we  must  not  countenance  the  use  of  any  treat- 
ment, I  do  not  care  what  it  is,  that  is  going  to  reduce  the 
strength  of  our  stringers.  It  must  not  be  done.  The  stringers 
have  got  every  bit  of  work  to  do  today  that  they  can  stand.  We 
adopted  about  a  year  ago  the  E  65  loading.  That  is  going  to 
mean  in  open  deck  bridges  a  five-ply  cord,  8x8  ties  and  longer 
caps  than  we  have  been  using.  We  have  either  got  to  do  that 
or  go  to  steel  stringers  or  what  I  am  looking  for  and  rather  hop- 
ing for,  to  reinforced  concrete  bridges. 

Mr.  Eiksen:     Do  you  bring  the  sway  braces  up  to  the  cap? 

Mr.  Robinson:  We  do.  We  carry  a  supply  of  creosoted  blocks 
from  1  inch  to  3  inches  thick  in  order  to  fill  out.  Somebody 
said  something  about  the  12-inch  caps.  In  our  latest  model  or 
plan  for  pile  bridges  where  the  stringers  lap  by  on  the  caps,  we 
get  full  bearing.  On  the  ordinary  open  deck  pile  bridges,  part 
of  the  stringers  butt.  We  have  no  trouble  getting  sufficient  bear- 
ing if  the  stringers  are  properly  sized.  A  cap  12  inches  wide  is 
sufficient.  We  want  them  14  inches  deep  to  take  the  bending 
strength.  The  piles  are  sawed  ofT  horizontally.  They  are  selected 
as  to  size  so  that  the  ^way  braces  will  draw  properly,  and  then 
the  tops  are  treated  and  covered  with  some  kind  of  roofing  and 
there  Is  no  trouble. 

O.  O.  Stsinmater:  Regarding  the  air  seasoning  of  timber  and  the 
general  abandonment  of  the  steaming  of  timber,  especially  in  the 
Eastern  states,  it  has  been  found  for  some  time  that  steaming 
weakens  timber,  and  further,  that  in  the  creosoting  of  the  timber 
not  as  good  penetration  can  be  obtained  as  when  the  timber  is  air 
seasoned.  For  economic  reasons  timber  is  generally  air  seasoned 
in  order  to  creosote. 

Mr.  Waterman  asked  me  to  give  the  experience  of  the  Frisco 
Railroad  in  the  treatment  of  cypress  piling.  The  cypress  that 
he  refers  to  is  not  the  all-heart  cypress  piling  with  which  prob- 
ably a  good  many  bridge  engineers  are  familiar.  It  is  the  cy- 
press that  grows  in  Southeast  Missouri  and  Northeast  Arkansas, 
known  as  white  cypress,  having  a  very  big  ring  of  sap  wood.  The 
Frisco  Railroad  during  the  year  1921  treated  or  had  treated  at 
its  plant  some  eight  thousand  sticks  with  15  pounds  of  oil  per 
cubic  foot  of  timber.  We  have  gotten  complete  penetration  of 
the  sap  wood  and  we  have  gotten  a  little  penetration  of  the  heart 
wood. 
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THURSDAY  MORNINO  SESSION 

January  26,  1922 

The  meeting  was  called  to  order  by  the  President,  Mr.  TayloY,  at 
nine  o'clock  a.  m. 

The  Pbbsident:  The  first  report  this  morning  will  be  the  report 
of  Subcommittee  5-1-1,  on  Ties,  Fir,  by  R.  H.  Rawson. 

The  Sbcretart:     No  report. 

The  President:  There  is  no  report  at  this  time  from  the  Fir 
Tie  Committee.  Are  there  any  comments  that  should  be  made  in 
connection  therewith?  If  I  understand  it  properly  one  of  the  de- 
velopments of  the  fir  tie  problem  during  the  year  Is  that  one  of  the 
large  Canadian  roads  is  thinking  very  seriously  of  putting  in  a 
machine  that  not  only  incises,  but  punctures  or  needles  all  ties  be- 
fore they  are  treated,  which  is  a  healthy  development  from  the 
work  ot  the  Committee. 

The  next  committee  report  will  be  that  of  Subcommittee  6-2, 
Lumber,  Car. 

Chairman  Smith  is  not  here,  and  Mr.  Barth  will  present  the  re- 
port. 


REPORT  OF  COMMITTEE  NO.  5-2— CAR  LUMBER 

To  the  Members  of  the  American  Wood-Preservers*  Association: 

This  Committee  has  spent  several  years  studying  the  subject  of 
treatment  of  car  lumber  and  about  the  only  definite  fact  that  it 
has  been  able  to  establish  is  that  a  large  portion  of  freight  car 
failures  is  due  to  decay. 

Since  decay  is  responsible  for  more  repairs  to  wooden  cars  than 
any  other  single  factor  it  follows  that  a  way  must  be  found  to  pre- 
vent decay  without  retarding  the  work  of  shop  forces  engaged  in 
repairing  the  cars. 

All  will  agree  that  the  pressure  treatment  is  superior  to  other 
known  methods  of  preserving  wood  and  that  creosote  is  the  best 
agency  by  which  its  physical  life  may  be  extended.  Zinc  chloride 
and  sodium  fluoride  are  also  proven  wood  preservatives  of  high 
rank,  but  to  be  of  any  material  value  they  must  be  applied  under 
pressure,  while  the  application  of  creosote  by  means  other  than 
pressure,  such  as  non-pressure  treatments,  will  unquestionably  add 
to  the  life  of  the  timber  so  treated. 
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Considerable  time  has  been  spent  by  the  individual  members  of 
this  Committee  in  studying  the  manner  in  which  the  work  oT  re- 
pairing cars  is  conducted  at  various  railroad  shops,  and  every  con- 
ceivable method  of  treating  car  timbers  by  the  pressure  process 
after  they  have  been  framed,  has  been  discussed  and  discarded 
as  impracticable.  In  most  cases  treating  plants  are  located  many 
miles  from  the  car  shops,  meaning  that  after  the  timbers  have  been 
framed  they  must  be  loaded  on  cars  and  sent  to  the  plant  for 
treatment,  and  if  framed  for  any  particular  cars  they  would  have 
to  be  held  in  the  shops. pending  receipt  of  the  treated  timbers  from 
the  treating  plant.  It  would  also  mean  carrying  a  large  stock  of 
standard  framed  car  timbers  in  stock  at  the  treating  plant  and  con- 
tinual rush  calls  for  specially  framed  timbers  that  may  or  may 
not  be  available  at  the  plant. 

There  is  also  the  usual  objection  to  the  use  of  creosoted  timbers 
that  is  always  met  with  account  of  refusal  of  labor,  especially  the 
semi-skilled  labor,  usually  employed  around  car  shops,  to  handle 
these  timbers  after  they  have  been  treated.  However,  this  feature 
could  be  overcome  by  the  use  of  zinc  chloride  or  sodium  fluoride, 
which  are  not  offensive  to  handle,  and  if  it  were  practical  to  apply 
either  of  these  preservatives  without  pressure  our  problems  would 
be  nearer  solution. 

This  Committee  earnestly  desires  to  see  some  definite  step  taken 
toward  preserving  car  lumber  and  recommends  the  very  simple 
method  of  giving  all  points  of  contact  a  brush  treatment,  using 
two  brush  coats  of  hot  creosote.  This  should  also  apply  to  roofing 
and  in  the  case  of  open  and  stock  carsi  to  the  decking,  posts  and 
entire  interior  of  the  car.  A  very  high  grade  creosote  oil  should 
be  used  to  secure  the  maximum  penetration,  but  the  specifications 
should,  it  is  felt,  be  prepared  by  the  Committee  on  Preservatives. 

This  treatment  should  be  applied  to  all  points  of  contact  regard- 
less of  whether  the  timber  is  green  or  dry,  or  whether  it  is  white 
oak,  red  oak,  pine,  fir,  or  any  other  species.  We  know  that  best 
results  will  be  obtained  if  the  timber  is  dry,  but  it  is  not  always 
dry  when  put  in  a  car  and  we  must  face  the  conditions  as  they 
actually  exist.  It  is  certainly  better  to  paint  creosote  on  a  green 
piece  of  timber  than  to  put  none  on  it  at  all,  and  this  principle  if 
accepted,  must  be  general  and  cover  all  lumber  used  in  freight  oar 
construction  and  maintenance. 

It  has  been  suggested  that  the  actual  application  of  the  creosote 
be  supervised  by  the  Department  of  Timber  Preservation  of  the 
railroad,  and  this  would  without  a  doubt  be  the  ideal  arrangement 
if  the  Mechanical  IXepartment  would  lend  its  full  support  to  the 
movement 
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It  Is  recommended  that  the  Service  Bureau  lay  this  matter  i>e- 
fore  seyeral  of  the  larger  railroads  with  a  view  ot  haying  them 
begin  the  treatment  of  their  car  lumber  as  outlined  above  and  a 
committee  assigned  to  watch  the  progress  of  this  work  and  report 
at  the  next  meeting  of  the  Association.  As  the  benefits  of  this 
brush  treatment  become  apparent,  improvements  will  of  course  be 
made  in  the  manner  of  doing  the  work  and  they  should  be  care- 
fully noted  by  the  committee  and  included  in  its  r^ort. 

W.   J.   Smith,    Chairman, 
K.   C.   Bakth. 
R.  C.  Clarke. 
E.   E.   Ingalls. 
C.  E.  Paul. 

Mr.  Barth:  Mr.  President,  I  would  like  to  add  a  few  personal 
remarks  to  this  report.  I  have  been  an  interested  member  of  the 
Committees  on  this  subject  for  several  years,  and  those  who  have 
read  all  of  the  previous  reports  of  these  Committees  will  realize  the 
difficulty  they  have  had  in  securing  the  cooperation  of  the  men  con- 
nected with  the  car  departments  of  the  various  railroads.  To  me 
this  report  is  unsatisfactory,  although  as  a  member  of  the  commit- 
tee, I  am  as  much  responsible  for  it  as  anybody  else.  This  situa- 
tion is  largely  due  to  the  fact  that  we  really  have  not  had  the  facili- 
ties to  go  into  this  matter  as  thoroughly  as  we  should.  I  was  not 
in  the  room  yesterday  afternoon,  but  I  heard  there  was  discussion 
on  this  subject  by  those  present  on  this  subject.  Whatever  com- 
mittee undertakes  this  investigation  next  year  must  have  more 
support,  more  actual  cooperation  from  railroads,  from  the  men  on 
the  railroads  that  are  responsible  for  this  kind  of  work,  than  we 
have  had  In  the  past. 

As  I  view  the  situation,  there  are  three  problems  involved,  (1)  the 
cars  that  are  repaired  in  the  repair  shops  of  railroads,  (2)  cars 
that  are  built  under  contract  in  commercial  car  shops,  and  (3) 
cars  that  are  built  in  the  railroad  shops.  Any  treated  material 
that  is  used  in  these  cars,  the  application  of  it,  must  conform  to 
existing  shop  conditions.  I  know  of  railroads  that  use  pressure 
treated  material  in  cars  built  in  their  own  shops,  and  at  the  same 
time  they  cannot  apply  materials  so  treated  in  cars  built  outside 
under  contract,  because  the  facilities  therefore  do  not  yet  exist.  I 
know  of  railroads  that  can  put  pressure  treated  material  into  cars 
built  by  themselves  at  certain  of  their  shops,  but  who  can't  apply 
pressure  treated  material  to  cars  being  repaired  at  their  widely  dis- 
tributed repair  yards.  So,  there  are  these  conditions  that  must  be 
met,  and  if  any  treatment  that  can  be  applied  will  retard  the  de- 
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velopment  of  decay,  will  retard  the  huge  destruction  of  car  ma- 
terial, it  is  worth  while.  He  have  some  records  that  prove  that 
this  can  be  done.  However,  It  is  largely  a  matter  of  evolution.  We 
have  to  take  one  step  at  a  time,  and  when  we  have  sold  the  rail- 
road officials  on  the  necessity  of  using  treated  material  in  their  cars, 
we  can  induce  them  to  Improve  their  methods. 

The  PREdiBENT:  Gentlemen,  this  topic  is  now  open  for  discus- 
sion. We  would  ask  that  your  discussion  be  short  and  to  the 
point    There  is  a  big  field  for  work  in  solving  this  problem. 

Mr.  Axqier:  Mr.  President,  I  move  that  this  report  be  accepted 
as  information.  We  are  appointing  a  committee  this  year  to  go 
into  this  very  thoroughly.  I  think  this  committee  should  be  com- 
posed of  railroad  men,  who,  as  Mr.  Barth  says,  have  access  to  the 
shops,  and  can  go  into  the  matter  of  treating  all  kinds  of  car  ma- 
terial. This  report  states  that  every  conceivable  method  of  treat- 
ing car  timbers  by  the  pressure  process  after  they  have  been 
framed  has  been  discussed  and  discarded  as  impracticable.  I  pre- 
sume that  means  after  the  timber  has  been  framed  and  put  in  place. 
Of  course,  in  that  case  it  could  not  be  treated  with  the  pressure 
process,  but  the  timber  could  be  framed  and  treated  before  it  is  put 
in  place.  I  think  that  is  what  we  will  have  to  do,  to  get  our  tim- 
bers ready  to  put  in  the  car  and  then  treat  them.  I  hope  that  we 
can  find  a  way  of  treating  all  car  material  that  fails  from  decay. 

The  President:     Is  there  a  second  to  Mr.  Angler's  motion? 

Mb.  Von  Leer:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  report  of 
the  Committee  be  accepted  as  information.  Are  there  any  other 
remarks?  Is  it  the  intent  of  our  Committee  to  ask  the  cooperation 
of  the  Master  Car  Builders? 

Mr.  Barth:     We  have  to. 

The  President:  Remember  they  are  our  best  friends  in  this 
proposition.  I  hope  in  the  appointment  of  this  Committee  that 
fact  will  be  taken  into  consideration. 

Mr.  Barth:  Regarding  cooperation  with  the  Master  Car  Build- 
ers' Association;  I  remember  very  distinctly  three  years  ago  when 
we  did  have  a  Joint  meeting  with  the  Committee  that  I  was  on  at 
the  time  and  the  committee  on  car  construction  of  the  Master  Car 
Builders'  Association.  We  were  politely  told  by  the  chairman  of 
that  committee  that  they  had  absolutely  no  interest  in  the  preserva- 
tion of  timber  for  freight  cars,  because  very  shortly  wood  would 
be  eliminated  from  freight  cars.  I  think  that  the  last  year  has 
seen  a  change  in  that  respect,  but  that  is  the  general  feeling  of  the 
people  who  have  been  in  charge  c^  the  designing  and  standardiza- 
tion of  freight  cars  in  the  American  Railway  Association.  There 
are  a  few  who  have  expressed  themselves  as  (H>po6ed  to  that  atti- 

17— A.  w.  p.-A. 
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tude,  but  the  Master  Car  Builders'  Association  has  so  far  refused 
to  take  cognizance  of  this  subject  officially  or  unofficially. 

The  President:  1  repeat  we  still  need  them  as  our  friends. 
Are  there  any  other  remarks  in  connection  with  this  motion?  If 
not,  all  in  favor  of  the  motion  as  put  by  Mr.  Angler  please  say 
"pye;"  opposed,  a  like  sign.  It  is  so  ordered,  and  the  Committee  is 
thanked  for  their  efforts. 

The  next  paper  will  be  on  "Creosoted  Wood  Stave  Pipe/'  by  Mr. 
H.  D.  Coale,  who  is  Chief  Engineer  of  the  Continental  Pipe  Manu- 
facturing Company,  one  of  the  largest  producers  of  wood  pipe  and 
culvert  and  flume  stock  in  the  West.  In  the  absence  of  Mr.  Ooale, 
Mr.  Horrocks  will  present  the  paper. 

Mr.  Horrocks:  Mr.  Coale  was  unable  to  come  east;  in  fact, 
when  1  left  he  was  in  the  hospital,  very  seriously  ill.  But  I  think 
probably  he  is  on  his  feet  by  this  time.  He  had  promised  to  write 
a  paper  on  this  subject,  and  by  a  desperate  effort  he  accomplished 
the  Job  Just  before  he  went  to  the  hospital.  The  paper  is  as  fol- 
lows: 


WOOD  PIPE  AND  THE  CREOSOTING  PROCESS 

H.  D.  Coale 
Chief  Engineer,  Continental  Pipe  Manufacturing  Company 

Notwithstanding  the  activities  of  a  thoroughly  capable  Wood  I^pe 
Publicity  Bureau,  it  is  more  than  likely  that  many  thousands  of 
people  in  this  country  are  not  aware  of  the  existence  of  wood  pipe, 
and  possibly  some  of  those  gentlemen  present  will  be  surprised  to 
know  that  millions  of  people  in  this  country  and  a  great  mahy 
in  other  countries  obtain  all  of  their  drinking  water  through  wood 
pipe. 

We  will  not  mention  the  old  form  of  wood  pipe  consisting  of 
bored  out  logs  that  were  in  use  centuries  ago,  for  such  construc- 
tion would  not  be  adequate  for  present  day  requirements. 

The  modern  wood  pipe  of  today  is  made  for  low  pressures  or  high 
and  to  suit  all  the  different  cases  requiring  the  transportation  of 
water  whether  for  city  water  systems,  irrigation  systems,  power 
plants,  or  numerous  more  minor  uses.  Its  manufacture  is  simple 
to  the  uninitiated  but  difficulties  are  encountered  In  actual  prac- 
tice. The  staves  have  to  be  of  a  proper  quality  and  of  proper  dry- 
ness, the  banding  must  be  accurate  and  the  tension  applied,  in 
wrapping  the  wire,  such  as  to  give  the  ultimate  results  desired. 

When  the  modern  wood  pipe  was  developed  there  was  little  to 
look  back  on  as  an  aid  to  getting  immediately  the  best  results  in 
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wood  pipe  construction.  It  was  assumed  that  staves  saturated  at 
all  times  .would  be  immune  from  rot  and  that  wooden  collars  ad- 
Joining  the  ends  of  the  pipe  sections  would  receive  sufficient  satura- 
tion to  preserve  them  also.  Time  has  shown  that  In  a  large  per- 
centage of  instances  the  staves  of  the  pipe  proper  have  been  pre- 
served and  this  has  been  especially  true  where  the  soil  conditions 
have  been  favorable,  but  the- wood  collars  have  never  developed  a 
life  equal  to  the  staves  and  therefore  the  use  of  the  wood  collar 
creosoted  by  the  vacuum  and  pressure  process  has  been  a  great 
blessing  to  those  in  the  wood  pipe  business,  as  well  as  others  wh'> 
use  it. 

Possibly  the  records  of  the  association  go  back  a  considerable 
number  of  years  In  showing  examples  of  the  efficiency  of  the  creo- 
sote treatment. 

Examples  of  wood  pipe  that  is  treated  are  more  rare  and  may  be 
enumerated  as  follows: 

In  about  1895  the  Southern  Pacific  Railway  Company  placed 
across  their  main  line  tracks  in  southern  Oregon  a  considerable 
number  of  creosoted  wood  stave  culverts.  These  we  have  been  able 
to  ascertain  are  treated  by  the  pressure  process,  but  the  character 
of  the  oil  and  the  method  of  treatment  is  not  of  course  known  to 
us.  These  have  been  inspected  recently  and  the  wood  is  apparently 
as  good  today  as  new  wood.  These  culverts  have  endured  treat- 
ment that  is  most  detrimental  to  the  life  of  any  untreated  wood 
structure. 

In  1902  a  12-inch  pipe  1000  feet  in  length  was  erected  in  the  City 
of  Everett,  Washington,  as  a  conveyor  of  water  to  a  condensing 
plant.  This  pipe  during  the  last  five  years  has  been  used  merely 
at  intervals  and  during  this  period  the  conditions  to  which  the 
pipe  have  been  exposed  would  be  considered  deplorable  were  the 
pipe  untreated.  The  pipe  line  today  is  to  all  intents  and  purposes 
as  good  as  when  it  was  laid  19  years  ago,  and  in  the  words  of  the 
Water  Superintendent  of  Seattle,  "Looks  good  for  another  twenty 
years." 

Twelve  hundred  feet  of  50-inch  pipe  was  erected  for  the  Burbank 
Irrigation  District  in  1912.  Although  subjected  to  periods  of  alter- 
nate wetness  and  dryness,  partly  covered  and  completely  covered, 
this  pipe  when  subjected  to  recent  test  was  found  entirely  free  from 
any  deterioration  whatever.  The  more  recent  of  the  important 
pipe  lines  consist  of  a  2-mile  line  of  12-foot  pipe  at  Potsdam,  New 
York,  2  miles  of  4-foot  pipe  installed  for  the  Indian  Service  near 
Wapto.  Washington,  and  nine  thousand  feet  of  63-inch  pipe  in- 
stalled by  the  Wenatchee  Irrigation  District  in  1916.  TLese  are  all 
in  perfect  condition. 
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CreoBOted  pipe  of  smaller  diameters  has  been  installed  in  the 
last  three  years  consisting  of  many  thousands  of  feet  for  irriga- 
tion purposes  and  to  a  certain  extent  for  domestic  water  supply. 

The  taste  of  the  water  after  being  carried  through  wood  pipe  is 
a  y^ry  important  consideration  and  has  not  been  oyerlooked  in 
careful  investigation.  Probably  the  duration  of  the  taste,  which 
naturally  occurs*  will  not  exceed  that 'of  new  cast-iron  pipe  under 
equal  conditions. 

The  strength  of  creosoted  staves  is  an  important  feature  and 
without  further  comment  we  reproduce  a  series  of  tests  made  at  the 
Engineering  Laboratories  of  the  University  of  Washington.- 


Table  1. — Band  Bearing  Test  on  Douglas  Pir  Staves 
Staves  soaked  in  water  one  month  before  test 


Load  Id  pounds  required  to  press  a  section  3.55  Inches  lonir  of  va- 
rious diameter  bands  into  the  stave  to  a  bearinff  of  CO  and  03 
desrrees  of  arc. 


Condition 

of 

SUve 


O.IM 


0.239 
80^      W^ 


0.4t7 
60O     W=» 


o.ns 

60-      1W« 


Are.  for 
all  tests. 


Staves  containintr  sapwood. 


Natural 

160       871 

218       453 

507      1008 

608     1334 

504 

Treated 

171       414 

250       518 

820     1388 

758     1883 

718 

Treated     In 
per  cent  of 
natural . . . 

103.1    118.6 

114.7    114  4 

122.3    122.1 

124.4    124.7 

ms 

staves  all  heart  wood 


Natural 

106       460 

287       574 

582     1291 

714     1572 

706 

Treated 

210       531 

332       713 

752     1586 

880     1829 

868 

Treated     in 
per  cent  of 
natural ... 

107.1    115.5 

124.4    124.2 

127.0    128.8 

123.2    122.7 

1'2.6 

The  conclusions  drawn  by  the  experiments  are  contained  in  the 
following: 

These  tables  show  that  the  resistance  to  band  pressure  of  the 
treated  staves  is  slightly  in  excess  of  that  of  the  untreated  or 
natural  stave.  A  comparison  of  the  values  given  for  the  treated 
sapwood  staves  with  the  values  given  for  the  untreated  heartwood 
staves  discloses  the  fact  that  the  average  of  the  eight  tests  of  these 
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two  kinds  of  staves  gives  the  treated  sapwood  stave  a  value  slightly 
in  excess  of  the  untreated  heartwood  stave. 

Other  conclusions  drawn  from  the  tests  are: 
.1.  Sapwood  should  not  be  considered  a  defect  in  Douglas  fir 
staves  to  be  creosoted. 

2.  The  creosote  treatment  as  given  does  NOT  Injure  the  strength 

of  heartwood  or  sapwood. 

3.  Sapwood  has  sufficient  strength  both  before  and  after  treat- 

ment to  readily  withstand  band  pressure. 

4.  In  every  case  the  sapwood  was  completely  penetrated  by  the 

creosote  oil. 

Since  the  introduction  of  the  use  of  creosote  into  wood  pipe 
practice  many  engineers  have  discriminated  very  carefully  as  to 
when  untreated  staves  or  creosoted  staves  may  economically  be 
used.  A  comparison  in  cost  of  iron  and  steel  pipe  with  wood  pipe 
usually  shows  the  wood  pipe  much  lower  than  the  cast  iron  and  in 
many  instances  lower  than  steel.  Believing,  as  we  do,  in  the  effi- 
ciency of  the  creosoting  process  as  now  used,  we  do  not  question 
the  superior  value  of  wood  pipe  in  comparison  with  steel  regard- 
less of  price. 

In  comparison  with  cast  iron  pipe  there  are  many  thousands  of 
installations  where  wood  pipe  could  have  been  used  with  vastly 
greater  economic  results. 

In  this  connection  it.  should  not  be  overlooked  that  wood  pipe 
new  and  old  is  practically  the  same  in  diameter.  There  is  no  de- 
crease with  age  owing  to  its  tuberculation,  etc- 

The  writer  regrets  that  he  is  not  present  at  this  meeting  to  re- 
spond to  such  inquiries  as  may  arise  and  trusts  that  there  will  be  an 
argument  that  will  be  beneficial  to  the  wood  pipe  business  and  to 
the  wood  preserving  business  as  well. 

The  Prrsident:  This  paper  is  now  open  for  discussion.  Mr. 
Horrocks  will  be  glad  to  answer  any  questions  that  might  have 
been  addressed  to  Mr.  Coale. 

Mr.  Horrocks:  I  will  add  to  what  Mr.  Coale  has  had  to  say  re- 
garding the  contamination  of  water  going  through  creosoted  wood 
pipe,  that  at  our  plant,  in  our  community^  we  are  drinking  water 
that  is  stored  in  and  distributed  out  of  a  creosoted  Douglas  fir  tank, 
and  nobody  has  ever  mentioned  any  contamination  or  odor  or  taste. 
We  are  feeding  water  into  our  boilers  that  is  stored  in  a  creosoted 
Douglas  fir  wood  tank,  and  our  boilers  are  doing  well. 

The  President:     Are  there  any  other  remarks? 

Mr.  DeBerard:  May  I  ask  for  a  little  information  as  to  the  def- 
initeness  of  the  tests  that  were  made  on  the  water  conveyed  through 
these  creosoted  pipes. 
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Mb.  Hobbocks:  These  were  tests  made  at  the  University  of 
Washington,  the  idea  at  that  time  being  to,  in  miniature,  arrange 
a  test  that  would  be  comparable  with  conditions  in  the  pipe  lines 
from  Cedar  River  bringing  water  into  Seattle.  The  details  are 
not  given  here  but  these  tests  were  under  the  direction  of  some 
scientific  department  in  the  University  of  Washington  and  were 
conducted  for  a  sufficient  period  of  time  to  in  their  Judgment  prove 
or  disprove  contamination  or  pollution  of  water  that  flowed  through 
this  creosoted  pipe.    Their  report  was  favorable. 

Further  than  that  the  pipe  line  that  is  mentioned  as  having  been 
installed  at  Wenatchee,  Washington,  primarily  for  irrigation  pur- 
poses, as  is  nearly  always  the  case  in  irrigation  districts,  carries 
water  used  for  domestic  purposes  from  the  same  source.  The  line 
was  installed.  They  had  to  l^urry  construction  as  much  as  pos- 
sible in  order  to  have  water  for  irrigation  at  the  beginning  of  the 
irrigation  season.  There  was  practically  no  time  for  washing  out 
the  line  or  paying  attention  to  that  feature,  and  it  was  quite  note- 
worthy that  there  were  no  complaints  on  the  part  of  the  people 
who  were  using  that  water  for  domestic  purposes.  The  proposition 
is  Just  this,  that  in  the  treatment  of  these  staves  one  of  the  pri- 
mary considerations  is  the  exhaustion  to  the  fullest  extent  possible 
6f  free  oil.  I  have  rubbed  my  hands  over  creosoted  staves  and  I 
scarcely  soiled  them. 

The  Pbesident:  If  the  Association  has  finished  its  discussion 
on  this  subject  we  will  be  glad  to  hear  the  report  of  the  Committee 
on  Wood  Pipe,  Subcommittee  5-6. 

Mb.  Hobbocks:  The  President  appointed  a  committee  consist- 
ing Clyde  Osborne,  Mr.  H.  D.  Coale,  and  myself,  with  instructions 
to  draft  a  specification  for  the  creosote  treatment  of  Douglas  fir 
wood  pipe  staves,  and  the  result  of  our  efforts  is  as  follows: 


REPORT    OF    COMMITTEE    NO.    5-6— SPECIFICATIONS 

FOR  CREOSOTE  TREATMENT  OF  DOUGLAS  FIR 

WOOD  PIPE  STAVES 

To  the  Members  of  the  American  Wood-Preservers'  Association: 

Drying  and  Manufacturing  Btaves 

(1)  Lumber  from  which  pipe  staves  are  to  be  machined  shall 
have  been  either  air  or  kiln  dried  in  the  rough  until  the  moisture 
content,  compared  with  oven  weight,  has  been  reduced  to  no  more 
than  20  per  cent.  Lumber  shall  then  be  machined  to  size  of  pipe  for 
which  intended.     As  quickly   as  possible  after  machining  staves 
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shall  be  transported  to  point  of  treatment  and  all  possible  care 
shall  be  used  to  protect  staves  from  the  elements  during  such  trans- 
portation. 

Treatment 

(2)  In  loading  staves  on  treating  trams  they  shall  be  either 
loosely  stacked  or  separated  with  lath  in  such  manner  as  to  allow 
free  circulation  of  creosote  around  the  stave  and  to  provide  for 
drip  and  drainage  of  free  creosote  into  the  treating  retort.  They 
shall  always  be  loaded  either  with  the  convex  surface  upward  or 
on  edge.  Sharp  tools  and  wire  rope  slings  must  not  be  used  in 
handling  staves  and  care  must  be  used  at  all  times  to  protect  edges 
of  staves  from  injury. 

(3)  Staves  shall  be  treated  by  the  Boiling  Under  Vacuum — 
Empty  Cell  Process.  The  temperature  of  creosote  shall  at  no  time 
exceed  190  degrees  F.,  under  a  vacuum  of  at  least  20  inches  mer- 
cury; except,  where  the  staves,  when  ready  for  treatment,  show 
moisture  content  In  excess  of  20  per  cent,  as  compared  with  oven  dry 
weight,  a  temperature  not  exceeding  200  degrees  F.,  under  a  vac- 
uum of  at  least  20  inches  mercury,  may  be  used  for  such  time  as 
may  be  necessary  to  reduce  the  moisture  content  to  required  mln- 
inium. 

(4)  Staves  shall  be  held  in  the  hot  creosote  sufficient  time  to 
thoroughly  warm  the  timber  and  shall  then  be  subjected  to  air 
pressure  of  such  intensity  (not  exceeding  100  pounds  per  square 
inch)  and  duration  as  will  well  permeate  the  wood.  Creosote  shall 
then  be  pumped  into  the  wood  without  releasing  the  preceding 
air  pressure  under  such  intensity  (not  exceeding  a  maximum  of  150 
pounds  per  square  inch)  and  in  such  quantity  as  will  insure  the 
final  retention  of  the  specified  pounds  of  creosote  per  cubic  foot. 

(5)  Following  release  of  pressure,  the  temperature  shall  be 
raised  to  a  maximum  not  exceeding  210  degrees  F.,  and  held  for 
approximately  one-half  hour  for  purpose  of  expanding  the  air  and 
creosote  contained  in  the  wood.  The  creosote  shall  then  be  quickly 
exhausted  from  retort  and  a  vacuum  of  not  less  than  20  inches 
mercury  drawn  on  retort  for  such  period  of  time  as  may  be  neces- 
sary to  insure  withdrawal  of  free  creosote  from  and  cooling  of  the 
wood.  The  charge  is  then  in  condition  for  withdrawal  from  the 
retort. 

Creosote 

(6)  The  creosote  used  shall  be  a  distillate  of  coal-gas  coal  tar 
or  coke-oven  coal  tar  with  no  admixture  of  pitch,  undistilled  tar 
or  products  ot  petroleum  origin.    It  shall  comply  with  the  require- 


Digitized  by  VjOOQIC 


264  Eighteenth  Annual  Meeting 

ments  of  specifications  of  the  American  Wood  Preservers'  Associa-' 
lion  covering  creosote  oil  for  ties  and  structural  timber,  and  any 
changes  that  may  hereafter  be  made  in  same.  The  present  specifica- 
tion reads  as  follows: 

(a)  It  shall  not  contain  more  than  3  per  cent  of  water. 

(b)  It  shall  not  contain  more  than  0.5  per  cent  of  matter  insolu- 

ble in  benzol. 

(c)  The  specific  gravity  of  the  oil  at  38  degrees  compared  with 

water  at  15.5  degrees  C,  shall  not  be  less  than  1.03. 

(d)  The  distillate,  based  on  water-free  oil,  shall  be  within  the 

following  limits: 
Up  to  210  degrees  C,  not  more  than  5  per  cent. 
Up  to  235  degrees  €.,  not  more  than  25  per  cent. 

(e)  The  specific  gravity  of  the  fraction  between  235"  and  315* 

C.  shall  not  be  less  than  1.03  at  38 *"   O.  compared  with 
water  at  15.5*'  C.    The  specific  gravity  of  the  traction  be- 
tween  315**   and   355^   C.  shall  not  be  less   than   1.10   at 
38**  C.  compared  with  water  at  15.5*  C. 

(f)  The  residue  above  355*  C,  if  it  exceeds  5  per  cent  shall  have 

a  float-test  of  not  more  than  50  seconds  at  70*  C 

(g)  The  oil  shall  yield  not  more  than  2  per  cent  coke  residue- 
(h)  The  foregoing  tests  shall  be  made  in  accordance  with  the 

standard  methods  of  the  American  Wood  Preservers'  Asso- 
ciation. 
Care  must  be  used  that  only  clean,  liquid  creosote,  satisfying 

the  above  requirements,  is  used  in  treatment  of  wood 

staves. 

Condition  of  Finished  Product 

(7)  The  finished  staves  shall  show,  by  the  above  process,  eight 
pounds  of  creosote  per  cubic  foot;  they  shall  be  free  from  injurious 
seasoning  checks;  they  shall  have  been  exhausted  to  the  fullest 
extent  possible  of  free  creosote;  they  shall  be  free  from  adhering 
muck,  sediment  or  other  foreign  matter;  they  shall  not  be  warped, 
twisted,  buckled  nor  so  distorted  as  to  be  unserviceable  in  pipe  for 
which  intended;  and  shall  be  free  from  abrasions  or  other  injury 
due  to  handling. 

Genera] 

The  treating  plant  shall  be  properly  equipped  with  accurate  in- 
struments for  at  any  time  determining  temperatures  and  pressures 
used.  It  shall  have  proper  facilities  for  testing  of  creosote.  It 
shall,  during  business  hours,  grant  the  free  use  of  such  facilities 
to  purchasers'  representatives  if  desired. 

H.  E.  HORBOCKS,  Chairman 
H.  D.  Goals 
Clyde  W.  OsBoaifx  • 
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The  President:  Gentlemen,  you  have  heard  the  report  of  this 
Committee.  It  is  now  open  for  discussion.  I  can  say  that  this  Is 
one  committee  that  got  their  report  in  on  time  so  that  It  could  be 
distributed  to  the  members  fifteen  days  prior  to  this  meeting. 
After  we  have  discussed  this  report  it  will  be  before  the  conven- 
tion for  voting  as  to  whether  it  shall  be  submitted  to  letter  ballot 
of  the  Association. 

Mr.  Berorr:  The  specifications  as  submitted  by  this  Committee 
are  quite  satisfactory  to  us.  They  have  our  approval,  but  if  it  is  in 
order  I  believe  one  of  the  conclusions  which  Mr.  Coale  arrived  at, 
in  fact,  the  first  one,  that  sapwood  should  not  be  considered  a  defect 
in  Douglas  fir,  should  be  embodied  in  this  report. 

The  President:  As  I  understand,  Mr.  Berger,  that  can  hardly 
be  included  in  the  specification  for  treatment. 

Mr.  Horrocks:  I  think  that  would  probably  be  correct.  That 
would  be  a  question  in  regard  to  the  buying  of  the  lumber  and  also 
the  selling  of  the  pipe,  but  it  really  has  nothing  to  do  with  the 
creosoting  of  it,  I  believe.  We  are  all  with  you  on  the  correctness 
of  that,  and  we  will  help  you  put  it  over. 

The  Pricsident:  Mr.  Berger*s  point  is  well  taken.  The  thing  we 
a!l  want  to  think  about  is  that  treated  sap  is  Just  as  good  as  all 
heart,  in  fact,  much  better,  in  many  instances;  but  I  do  not  be- 
lieve we  wish  to  enter  the  field  of  lumber  specifications  when  our 
problems  are  those  of  treatment. 

Mr.  Horrocks:  Mr.  President,  it  would  be  rather  unusual  to 
suggest  a  modification  of  my  own  work,  but  it  has  occurred  to  me 
that  there  is  one  place  here  where  the  Committee  is  in  error.  We 
fix  the  poundage  of  creosote  at  8  pounds  per  cubic  foot.  Now  you 
can  put  in  more  than  8  pounds,  and  you  can  leave  more  than  8 
pounds  in  these  staves,  and  there  may  be  particular  uses  where 
more  than  8  pounds  would  be  desirable.  We  might  modify  that 
specification  in  that  particular  to  make  it  more  flexible.  I  would 
move  that  the  specification  be  altered  in  Paragraph  7  to  read:  The 
finished  staves  shall  show  by  the  above  process  the  required  pound- 
age of  creoeote  per  cubic  foot." 

The  Prehident:     Is  there  a  second  to  that  motion? 

Mr.  Horford:     Why  not  just  leave  it  blank  for  insertion? 

Mr.  Horrocks:  I  will  accept  the  modification.  That  puts  it  in 
better  shape. 

Mr.  Hospord:     Then  I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  clause  in 
Section  7  the  pounds  required  per  cubic  foot  be  left  blank  so 
that  it  will  read:  "The  finished  stave  shall  show  by  the  above 
process  . .   pounds  of  creosote  per  cubic  foot."    Are  there  any  ob- 
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jections  to  that  correction  in  tlie  speclflcatlons?  All  in  favor  please 
say  "aye;"  opposed  "no."    The  motion  is  carried. 

Are  you  ready  for  a  motioQ  on  the  whole  specification? 

Mr.  Horrocks:  I  move,  Mr.  President,  that  the  specification  be 
submitted  to  letter  ballot. 

The  motion  was  seconded. 

The  President:  It  is  moved  and  seconded  that  this  specification 
which  was  distributed  fifteen  days  prior  to  the  annual  meeting  be 
submitted  to  letter  ballot  of  the  Association.  Are  there  any  re- 
marks? All  in  favor  of  that  motion  please  say  "aye;"  opposed,  a 
like  sign.  It  is  so  ordered,  and  the  Committee  is  excused  with  our 
thinks. 

The  next  subject  is  poles.  We  have  two  Subcommittees,  one  on 
pressure  treatment,  and  the  other  on  non-pressure  treatment.  Mr. 
Hosford  is  general  chairman  of  both,  and  both  Subcommittees  will 
come  forward  at  this  time. 

Mr.  Hostord:  Mr.  President  and  members  of  the  American 
Wood-Preservers*  Association,  Committee  5-5-1  on  Pressure  Treat- 
ments had  assigned  to  it  three  subjects  for  this  year;  (1)  to  con- 
tinue the  work  of  getting  the  history  and  arranging  for  the  inspec- 
tion of  representative  lines  of  pressure-treated  poles;  (2)  to  report 
on  the  possibilities  of  puncturing  as  related  to  pressure  treatment; 
and  (3)  to  draft  specifications  for  pole  treatment.  As  you  will 
see  from  the  report  which  has  been  printed,  and  which  I  think  has 
reached  all  of  you,  oonsiderable  work  was  done  in  expanding  and 
adding  to  the  number  of  cases  where  information  can  in  the  future 
be  gotten  as  to  the  results  obtained  with  different  kinds  of  pole 
treatment.  The  list  is  given  in  the  first  and  second  pages  of  the  re- 
port, and  some  information  about  a  number  of  sections  selected, 
which  I  think  it  is  unnecessary  to  read. 


REPORT  OF  COMMITTEE  NO.  5-5-1— PRESSURE 
TREATMENTS 

To  the  Members  of  the  American  Wood-Preservers'  Association: 
Following  the  lines  suggested  by  the  preceding  Committee,  we 

beg  to  offer  this  report: 

The  following  lines  of  creosoted  poles  (full-cell  treatment)  were 

observed  by  the  Committee  prior  to  last  year's  report: 

1.  American    Telephone    and    Telegraph    Company,    Washington- 

Norfolk  Line. 

2.  American   Telephone   and    Telegraph   Company,   Montgomery- 

New  Orleans  Line. 

3.  American  Telephone   and   Telegraph   Company,   Birmingham- 

New  Orleans  Line. 

4.  American    Telephone    and    Telegraph    Company,    Charleston- 

Montgomery  L4ne. 
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Further  information  on  these  lines  should  be  available  during 
1922.  Inspections  of  No.  2  and  No.  3  were  made  this  year,  and  in- 
spection of  No.  1 — partly  made  this  fall — should  be  completed  in 
the  spring  of  1922. 

The  following  new  full-cell  lines  are  listed  for  examination  as 
opportunity  offers: 

6.  Southwestern  Telegraph  and  Telephone  Company,  Dallas -Gulf- 
Sherman  Line. 

6.  Gulf-Pipe  Line. 

7.  Galveston-Houston  Line. 

The  following  empty-cell  lines  have  been  listed  for  examination 
and  report  ajs  opportunity  offers: 

8.  Texas  Power  and   Light  Company,  Wichita  Falls,   Texas,   to 

Burkburnett. 

9.  Texas  Power  and  Light  Company,  Wagner  City  to  Burkburnett. 
10«  Houston  Lighting  and  Power  Company,  Houston,  Market  St. 

Power  Station  to  the  Ship  Canal. 

11.  Kansas  City  Light  and  Power  Company,  Olathe  to  Kansas  City, 

Missouri. 

12.  Orleans-Kenner  Line,  New  Orleans. 

The  data  on  Item  8  is  as  follows:  The  line  was  built  in  July 
1919;  it  runs  from  American  Refining  Junction,  Wichita  Falls, 
Texas,  to  Burkburnett  Sub-station,  a  distance  of  15  miles.  The  poles 
were  longleaf  yellow  pine,  42  feet  long,  7-inch  top,  air  seasoned; 
furnished  by  the  Long-Bell  Lumber  Company  under  their  specifica- 
tion for  creosoted  yellow  pine  poles.  They  were  treated  by  the 
Lowry  process,  with  an  initial  injection  of  16  pounds  and  a  reten- 
tion of  8  pounds;  the  oil  was  in  accordance  with  the  A.  W.  P.  A- 
Specification  for  Grade  2  oil. 

Item  9  was  built  a  few  months  later  than  Item  8;  it  runs  from 
Wagner  City  to  Burkburnett,  5.3  miles;  the  poles  and  treatments 
were  the  same  as  in  Item  8. 

Item  10  is  a  transmission  line  of  the  Houston  Lighting  and  Pow- 
er Company;  built  in  1917;  runs  from  their  power  station  on  Mar- 
ket St.  to  the  North  side  of  the  Ship  Channel;  it  contains  225  long- 
leaf  yellow  pine  poles,  35  feet  long,  8-inch  tops,  air  seasoned.  They 
were  furnished  on  the  same  specification  as  that  used  in  8  and  9; 
the  treatments  were  the  same. 

Item  11  is  a  line  of  the  Kansas  City  Light  and  Power  Company, 
built  in  1919,  between  Olathe  and  Kansas  City;  contains  about  4O0 
poles,  longleaf  yellow  pine,  35  feet  long,  7-inch  tops;  pole  specifica- 
tion and  treatments  the  same  as  on  8,  9  and  10. 

Item  12  is  a  line  of  the  Orleans-Kenner  Electric  Company,  of 
New  Orleans;  it  runs  from  New  Orleans  to  Kenner,  Louisiana,  and 
was  built  in  1915;  it  contains  1000  yellow  pine  poles,  32  feet  long. 
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with  7-inch  tops.  The  poles  were  treated  with  the  empty-cell  pro- 
cess; steamed  9  to  10  hours,  according  to  the  condition  of  the  tim- 
ber»  at  a  temperature  of  approximately  280**  F.;  a  vacuum  of  about 
20  inches  was  drawn  and  held  for  3  hours;  air  pressure  of  60 
pounds  was  used,  1  hour  being  required  to  reach  that  pressure;  oil 
was  then  admitted  to  the  cylinder,  the  air  pressure  varying  from 
100  to  125  pounds,  usually  the  latter;  maximum  injecion  of  oil  15 
to  16  pounds  and  retention  from  7  to  8  pounds;  the  records  indicate 
that  the  oil  was  an  English  distillate  with  a  specific  gravity  of 
about  1.04. 

The  Committee  has  had  considerable  discussion  of  the  subject  of 
perforation  of  poles  in  relation  to  pressure  treatments  but  has  not 
found  it  practicable  yet  to  formulate  definite  ideas. 

Tentative  specifications  have  been  drafted  for  pressure  treatment 
of  poles  by  full-cell  and  empty-cell  methods,  but  these  matters  have 
not  yet  been  worked  out  to  a  conclusion. 

The  Committee  has  secured  some  information  on  the  treatment 
of  poles  by  the  Rueping  process  in  England  and  in  Denmark  and 
hopes  to  find  it  possible  in  the  course  of  time  to  get  similar  infor- 
mation from  Germany. 

Suggested  Program  of  Work  for  Next  Year 

The  Committee  recommends  %he  following: 

1.  Clarify  and  extend  its  examination  of  the  life  histories  of  full- 
cell  process  pole  lines. 

2.  iStart  the  examination  of  the  life  histories  of  empty-cell  pro- 
cess pole  lines. 

3.  Ascertain  if  the  perforation  process  has  been  used  in  pressure- 
treated  poles  and,  if  so,  with  what  result. 

4.  Study  the  theory  of  perforation  in  the  preparation  of  pressure- 
treated  poles. 

5.  Develop  a  specification  for  treating  poles  by  the  full-cell  pro- 
cess. 

6.  Develop  a  specification  for  treating  poles  by  the  empty-cell 
process. 

7.  Collect  data  on  the  use  and  results  of  the  empty-cell  treatment 
of  poles  in  Europe. 
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M.  Carpenter,  Chairman 
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Roger  iF.  Hosford,  General  Chairman 
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Mb.  Hobfobd:  I  had  hoped  that  they  might  at  least  have  reached 
the  stage  where  they  could  be  printed,  and  appear  for  discussion 
during  the  next  year,  but  that  was  not  possible.  The  Committee 
also  has  secured  considerable  information  on  methods  and  some  on 
results  with  treated  poles  in  several  countries  abroad.  It  still  has 
lines  out  to  secure  more  of  that  information.  The  recommendations 
for  next  year's  work  are  as  listed  at  the  end  of  the  report. 

The  Pbesident:  Gentlemen,  you  have  heard  the  Subcommittee's 
report  on  Pressure  Treatment.  Are  there  any  comments  at  this 
time? 

Mb.  Labrin:  Mr.  President,  there  is  no  doubt  that  this  Associa- 
tion is  realizing  more  all  the  time  the  importance  of  this  branch  of 
the  wood-preserving  industry,  and  it  seems  as  though  emphasis 
should  be  given  to  this  work  and  that  as  complete  a  discussion  given 
to  the  report  as  possible,  especially  by  those  interested  in  the  dip- 
ping process. 

Mb.  Ooltba:  I  notice  the  statement  that  15  to  16  pounds  of  oil 
were  injected  into  the  poles  and  7  or  8  pounds  per  cubic  foot  were 
left  in  the  wood,  which  would  indicate  that  8  pounds  of  oil  were 
withdrawn.  I  am  curious  to  know  by  what  process  that  was  accom- 
plished. How  is  it  possible  to  inject  16  pounds  of  oil  per  cubic  .foot 
of  timber  and  withdraw  half  of  it? 
Mb.  Hosfobo:  I  think  I  will  let  Mr.  Fritz  answer  that. 
Mb.  Pbitz:  I  did  not  know  that  this  particufar  treatment  was 
mentioned  in  the  report. 

Mb.  HosroBD*.  Mr.  Batson,  who  is  not  here,  prepared  that  part  of 
the  report.  Mr.  Larkin,  perhaps  you  could  speak  for  him.  That, 
I  think,  was  one  of  the  Mobile  jobs. 

Mb.  Labkin:  I  don't  know  anything  about  Mr.  Bat  son's  work 
or  the  work  he  has  done  on  that  committee,  but  as  far  as  Mr. 
Qoltra's  question  is  concerned  we  know  that  the  empty  cell  process 
makes  it  possible  to  inject  a  certain  amount  of  oil  and  then  with- 
draw practically  half  of  it  with  the  help  of  the  initial  air  pressure, 
and  then  the  subsequent  vacuum. 
Tub  Pbesidknt:  Is  that  satisfactory,  Mr.  Qoltra? 
Mb.  Goltba:  I  do  not  believe  it  is  possible  by  any  process  to  re- 
cover such  a  large-  proportion  of  the  oil  injected  into  the  wood. 
This  process  of  putting  on  an  initlhl  pressure  and  subsequent  vac- 
uum is  neither  the  Lowry  nor  the  Rueping  process,  and  by  neither 
one  of  those  processes  can  you  recover  as  much  as  that.  I  admit 
you  can  recover  a  part,  the  kick  back  probably  is  one-fourth  of  what 
is  injected,  but  not  any  such  quantity  as  one-half  of  that  quantity 
injected  into  the  wood. 

Mb.  Hosfobd:  I  think  all  the  Committee  can  say  at  this  time  is 
that  all  of  these  statements  as  to  methods  of  treatment  that  are 
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presented  in  this  way  are  collated  from  the  records  that  are  obtained 
either  by  the  treating  plant  or  by  the  consumer  who  receives  the 
poles,  as  to  what  happened  in  the  treatment.  In  this  particular 
case  the  member  who  prepared  the  matter  is  not  here  to  speak  on 
it.  If  desired,  I  have  no  doubt  that  he  can  present  a  written  dis- 
cussion of  that  point  for  Mr.  Goltra. 

The  President:  In  case  he  can't,  I  can.  It  is  possible  to  put  in 
16  pounds  of  oil  under  certain  conditions  and  get  half  of  that  back. 
Are  there  any  other  remarks  in  connection  with  this  report? 

Mb.  Laekin:  Mr.  President,  I  know  that  this  Committee  has 
done  a  lot  of  work  in  connection  with  this  subject  and  I  think  the 
members  here  would  appreciate  it  very  much  if  perhaps  Mr.  Hos- 
ford  would  give  us  something  with  reference  to  the  relative  possi- 
bility of  treating  sap  wood  and  heart  wood.  Is  it  possible  to  treat 
with  this  process  any  of  the  heart  timber? 

Mb.  Hospord:     Well  do  you  mean  this  process  that  Mr.  Qoltra  is 
asking  about? 
Mr.  Labkin:     No,  the  regular  open  tank  method. 
The  Pbesident:     We  are  not  on  the  open  tank.    We  are  still  on 
the  pressure  report. 

Mr.  Larkin:     Then  I  will  hold  my  question. 
The  President:     All  right.    Are  there  any  other  remarks  on  the 
pressure  pole  treatment? 
Mr.  Hosford:     I  move  that  the  report  be  accepted  as  information. 
Mr.  Steinmayeb:     I  second  the  motion. 

The  PREsmENT:  It  Is  moved  and  seconded  that  the  report  of 
Committee  5-5-1  on  Pressure  Treatment  be  accepted  as  information, 
and  that  their  recommendation  for  future  work  be  considered  by 
the  program  committee.  All  in  favor  of  that  motion  please  say 
"aye";  opposed  a  like  sign.  It  is  so  ordered. 
The  next  report  will  be  on  non-pressure  treatment. 
Mr.  Ho8fx)rd:  The  report  of  Committee  5-5-^  last  year  recom- 
mended for  consideration  about  ten  separate  problems,  of  which 
six  were  assigned  to  be  worked  upon  this  year.  The  first  problem 
was  to  make  computations  of  the  probable  loss  of  strength  due  to 
different  spacing  and  depth  of  punctures. 
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REPORT  OF  COMMITTEE  NO.  5-5-2— NON  PRESSURE 
TREATMENT  OF  POLES 

To  the  Members  of  the  American  Wood  Preservers'  Association: 

In  conducting  its  work  during  the  past  year  your  Committee 
took  the  recommendations  given  at  the  end  of  the  1921  Commit- 
tee report  and  endeavored  to  obtain  as  much  information  as  prac- 
ticable on  each  point.  These  recommendations  are  listed  below  to- 
gether with  a  brief  statement  of  the  progress  which  has  been  made 
in  each  case.  Following  these  statements  there  will  be  found  vari- 
ous exhibits  which  give  supporting  evidence. 

i.  Make  computations  of  the  probable  loss  of  strength  due  to 
different  spacing  and  depth  of  perforations  and  different  sized 
poles. 

This  question  was  taken  up  with  the  ei^ineers  of  the  Forest 
Products  Laboratory,  who  stated  that  tlie  theoretical  loss  in 
strength  would  be  a  function  of  the  depth  of  the  holes  and  the 
maximum  percentage  of  the  circumference  cut  in  a  horizontal 
plane.  From  this  it  will  be  seen  that  a  most  important  factor  is 
the  percentage  of  circumference  which  is  cut.  It  is  to  be  expected, 
therefore^  that  a  perforating  pattern  which  experience  shows  will 
give  the  desired  depth  and  uniformity  of  penetration  with  the 
smallest  possible  proportion  of  circumference  cut  will  cause  the 
least  reduction  in  strength. 

Just  how  closely  the  actual  loss  in  strength  will  approximate 
the  theoretical  loss  cannot  be  stated,  because  there  are  so  many 
factors  which  will  influence  the  result  and  whose  effect  cannot  be 
determined  without  extensive  tests. 

It  is  the  opinion  of  your  Committee  that  while  it  is,  of  course, 
desirable  that  the  loss  in  strength  due  to  perforating  shall  be  as 
little  as  possible,  the  value  of  the  perforations  in  insuring  a  deep 
and  uniform  penetration  around  the  whole  circumference  of  the 
pole  is  of  greater  importance  and  will  more  than  oftset  any  re- 
duction in  strength. 

2,  Make  strength  tests  to  see  how  the  actual  strength  losses 
compare  with  computed  losses. 

It  is  felt  by  the  Committee  that  strength  tests  would  be  useless 
unless  carried  out  on  a  sufficient  scale  to  give  conclusive  results. 
It  has  been  estimated  that  to  make  such  tests  to  show  the  relative 
strength  of  perforated  and  unperforated  poles  immediately  after 
perforating,  using  but  one  type  of  perforating  point  and  but  one 
spacing  pattern,  would  probably  cost  in  the  neighborhood  of  $1,000, 
exclusive  of  the  cost  of  poles  and  freight  to  testing  point. 
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To  go  into  the  subject  more  thoroughly  and  determine  the  rela- 
tive strength  of  perforated  and  unperforated  poles  after  they  have 
reached  equilibrium  under  service  conditions  and  to  determine  the 
effect  of  such  factors  as  the  moisture  content,  depth  and  spacing 
of  perforations,  shape  of  perforating  instrument  and  the  species, 
would  probably  cost  $10,000  to  $16,000  and  require  a  total  elapsed 
time  oi  several  years. 

In  the  opinion  of  the  Committee  the  exact  loss  in  strength  due 
to  perforating  is  not  a  matter  of  sufficient  importance  to  Justify 
such  tests.  The  principal  value  would  be  to  point  the  way  to  im- 
provements in  the  perforating  process  and  the  direction  of  im- 
provement has  already  been  determined  in  the  recognition  of  the 
principle  that  the  reduction  in  strength  is  dependent  upon  the 
percentage  of  the  circumference  cut  in  a  horizontal  plane. 

S.    Determine  the  effect  of  the  perforations  upon  checking. 

Considerable  work  on  this  subject  has  been  done  by  Mr.  J.  D. 
Bumes  at  the  Page  and  Hill  Company's  plant,  but  the  period  of 
observation  has  been  insufficient  to  Justify  the  forming  of  con- 
clusions, and  the  Committee  recommends  that  this  subject  be  con- 
tinued by  the  1922  Committee. 

4.  Hoio  much  does  oil  spread  from  the  perforations  after  treat- 
mentf  Is  there  an  appreciable  difference  between  completeness  of 
penetration  immediately  after  treatm^ent  and  say  four  weeks  after 
tteatmentf 

Several  experiments  were  carried  out  independently  by  different 
members  of  the  Committee.  It  is  not  possible  from  these  experi- 
ments to  state  definitely  the  extent  to  which  creosote  oil  may  be 
depended  upon  to  spread  after  treatment,  but  they  all  indicate 
very  clearly  that  a  certain  amount  of  spreading  does  occur  if 
areas  of  untreated  wood  happen  to  be  left  between  perforations. 
It  can  be  said  therefore  that  if  the  penetration  between  perforations 
is  not  complete  at  the  end  of  the  treating  period  it  will  at  least 
be  more  nearly  complete  after  a  period  <^  four  or  five  weeks.  In 
substantiation  of  these  statements  there  are  presented  exhibit  A, 
which  is  a  report  of  experiments  made  at  the  Forest  Products  Lab- 
oratory by  Mr.  J.  D.  MacLean  and  Mr.  C.  E.  Miller;  exhibit  B, 
which  describes  some  experiments  made  by  Mr.  H.  S.  Vassar  of 
the  Public  Service  Electric  Company  of  Newark,  New  Jersey; 
and  exhibit  C  from  Mr.  C.  H.  Amadon  of  the  Western  Electric 
Company. 

5.  When  perforating  is  used  is  it  necessary  to  shave  off  thi 
inner  harkt 

it  is  the  opinion  of  the  Committee  that  it  is  best  to  remove  the 
bark  completely,  but  strips  of  inner  bark  remaining  on  the  pole 
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are  not  likely  to  interfere  materially  with  the  penetration  when 
the  pole  is  perforated.  A  more  important  consideration  appears 
to  be  the  danger  of  bark  collecting  upon  the  shoulder  of  the  per- 
forating instrument  and  thu3  reducing  the  depth  of  the  perfora- 
tions. Other  good  reasons  for  rather  completely  removing  the 
bark  are  that  strips  of  bark  give  the  pole  an  undesirable  appear- 
ance and  they  undoubtedly  absorb  a  certain  amount  of  oil  which 
is  wajsted.  rnformation  upon  this  question  is  given  in  the  re- 
port by  Mr.  John  D.  Bumes,  which  is  attached  to  this  report  as 
exhibit  D. 

6.    What  is  the  most' efficient  size  and  shape  of  the  punch? 

No  experiments  have  been  made  to  determine  the  most  satis- 
factory type  of  tooth.  It  seems  desirable,  however,  to  make  the 
tooth  so  that  both  the  length  and  breadth  of  the  perforation  will 
be  as  small  as  possible  consistent  with  the  required  strength  of 
.  tooth.  A  short  perforation  will  permit  closer  spacing  along  the 
pole  without  overlapping  perforations  in  adjacent  lines,  and  by 
using  a  narrow  tooth  a  smaller  portion  of  the  circumference  will 
be  cut  for  a  given  width  of  spacing. 

The  Committee  believes  that  further  study  on  the  perforating 
process  is  very  desirable,  and  for  the  consideration  of  next  year's 
Committee  it  makes  the  following  recommendations: 

1.  Continue  consideration  of  eftect  of  perforations  on  strength 
and  have  strength  tests  made  if  an  opportunity  can  be  found. 

2.  Study  perforating  patterns  with  a  view  to  developing  pat- 
terns which  will  give  complete  and  uniform  penetration,  with  the 
least  possible  proportion  of  wood  cut  from  the  circumference. 

3.  Continue  study  of  size  and  shape  of  perforating  tooth. 

4.  Secure  data  on  relative  amounts  of  oil  absorbed  by  per- 
forated and  unperf orated  poles. 

5.  Continue  study  to  determine  the  effect  of  the  perforations 
upon  checking. 

6.  Secure  detailed  treating  and  setting^  records  on  representa- 
tive pole  lines  set  with  perforated  and  unperforated  creosoted 
poles.  L.    L.    Hnx,    Chairman, 

C.  H.  Amadon, 
L.  A.  Furlong, 
W.  M.  LEAvrrr, 
C.  M.  Sporley, 
W.  K.  Vanderpoel. 
Roger  P.  Hosford,  General  Chairman. 

18 — A.  W.  p.  A. 
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EXHIBIT  A. 

THB  SPREADING  OF  CREOSOTE  FROM  PERFORATIONS  IN  CEDAR 

POLES 

In  order  to  secure  some  authentic  information  on  the  spreading 
of  creosote  from  the  perforations  in  cedar  poles  alJter  the  treating 
operations  have  been  completed,  several  experiments  were  made  at 
the  Forest  Products  Laboratory  by  J.  D.  MacLean  and  C.  E.  Miiller, 
using  sections  of  western  red  cedar  and  northern  white  cedar 
poles  furnished  by  the  Page  and  Hill  Company  of  Minneapolis. 
There  were  three  sections  of  each  species,  about  2%  feet  long  and 
6  inches  to  8  inches  in  diameter.  One  section  of  each  species  was 
green,  one  partly  seasoned,  and  one  air  dry.  The  moisture  con- 
tent of  the  green  material  was  about  30  to  45  per  cent,  and  of  the 
air  dry  and  partly  seasoned  material  about  7  to  15  per  cent.  Table 
1  gives  additional  data  on  the  character  of  each  section. 


Table  1.     Data  on 

Character  op  Specimens 

Used 

Mark 

Species 

Degree  of 
Seasoning 

Volume, 
cu.lt. 

Average 
Rings 

In^ 

Average 

Depth  of 

Sapwood 

Inches 

N-1 

Northern  white  cedar 

Green 

0.55 

15 

0.50 

N-2 

" 

Partially  seasoned 

0.48 

ao 

0.50 

NS 

«« 

Seasoned 

0.33 

36 

0.40 

W-1 

Western  red  cedar 

Partially  seasoned 

0.54 

18 

0.50 

W-2 

•( 

Seasoned 

0.78 

11 

0.88 

W-3 

«« 

Qroen 

1.17 

87 

o.eo 

Preparation  and  Treatment. 

All  the  pieces  were  perforated  %  inches  deep.  The  perforations 
in  the  seasoned  and  partially  seasoned  pieces  were  spaced  12 
inches  apart  longitudinally  and  2  inches  around  the  circumference. 
Each  row  of  perforations  was  staggered.  Perforations  in  the  green 
pieces  were  spaced  8  inches  apart  longitudinally  and  1%  lnche3 
apart  around  the  circumference.  The  pieces  were  perforated  to 
within  about  6  Inches  of  each  end  and  around  approximately  % 
of  the  circumference.  The  object  of  spacing  the  holes  so  far 
apart  was  to  provide  sufficient  space  between  them  to  observe  the 
progress  of  the  oil  after  treatment. 
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The  pieces  were  all  treated  by  the  open  tank  method  using  a 
treating  period  ot  1%  hours  in  the  hot  bath  and  1%  hours  in  the 
cold  bath.  A  temperature  of  212*"  P.  was  employed  during  the 
hot  bath  treatment  and  a  temperature  of  105*"  to  lO^**  F.  for  the 
cold  bath.  This  treatment  was  sufficiently  severe  to  give  con- 
siderable penetration  and  fill  the  holes  with  oil,  but  not  severe 
enough  to  cause  complete  penetration  of  the  sapwood  and  thus 
obscure  the  results. 

After  treatment  the  specimens  were  allowed  to  stand  one  week 
in  order  to  drain  oft  and  evaporate  the  excess  oil  on  the  surface 
and  in  the  perforations. 

Measurement  of  Penetration. 

In  order  to  obtain  average  values  on  the  increase  of  penetration 
after  treatment,  a  part  of  each  specimen  was  sawed  radially 
through  a  row  of  perforations.  The  penetrated  area  was  surfaced 
with  a  sharp  knife  or  plane  and  measurements  made  of  the  aver- 
age penetration  in  the  sapwood  and  heart  wood.  This  penetration 
was  outlined  with  small  punch  marks  at  close  intervals.  At  the 
subsequent  measurement  the  exposed  area  was  lightly  surfaced 
again  with  a  knife  or  plane  and  the  penetration  beyond  the  origi- 
nal outline  measured.  A  new  series  of  perforations  were  also 
sawed  and  measured  at  each  time  penetrations  were  determined. 

Tables  2  and  3  show  the  results  of  these  measurements.  Series 
A  shows  average  penetration  measurements  made  on  the  same  per- 
forations at  different  times.  Series  B  gives  an  average  of  pene- 
tration measurements  made  on  a  second  group  of  perforations  cut 
later,  and  series  C  and  D  are  measurements  made  on  a  third  and 
fourth  group  of  perforations  cut  through  at  still  later  dates. 

Discussion  of  Results. 

The  absorptions  varied  from  2  pounds  to  2^  pounds  per  cubic 
foot  in  the  green  sections,  from  6  to  9  pounds  in  the  partly  sea- 
soned sections  and  from  14  to  15  pounds  in  the  seasoned  sections. 

The  penetration  measurements  showed  that  the  creosote  con- 
tinued to  spread  after  treatment.  In  these  experiments  the  spread- 
ing was  found  to  be  most  rapid  during  the  first  two  or  three  weeks 
and  showed  but  little  if  any  progress  when  measurements  were 
made  from  four  to  six  weeks  after  treatment.  The  spreading  of 
the  oil  was  mainly  in  a  longitudinal  direction. 

The  increases  in  longitudinal  penetration  which  took  place  after 
the  first  seven  days  are  shown  in  table  2,  which  is  summarized 
from  the  detailed  data  shown  in  table  3.    These  figures  represent 
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the  amount  of  spreading  which  occurred  after  the  first  week.  An 
appreciable  amount  of  spreading  undoubtedly  took  place  during  the 
first  seven  days,  and  the  total  amount  of  spreading  was  therefore 
greater  than  is  indicated  by  table  2. 


Table    2.     Increase    in    L#ongttudinal   Penbtration 


Spec. 
No. 

Increase  in  Longitudinal 
Penetration 

Condition  and  Speclet 

Inches 

Rap wood 

Heartwood 

N-l 
N-2 
N-3 
W-1 
W-2 
W-8 

1.02 

1.80 
(a) 

0.67 

(a) 

(a) 

• 

0.78 
0.46 
1.31 
0.78 
1.02 
0.17 

Nortbern  white  cedar,  green 

Northern  white  cedar,  partially  aeaaoned 

Northern  white  cedar,  seasoned 

Wipstemi  red  cedar,  seasoned 
Western  red  cedar,  green 

(a)  Penetration  complete  betweeo  perloratlons. 
green  specimens. 


Very  light  In  summerwood  of 


The  absorption  of  oil  was  from  6  to  7  times  greater  in  the  sea- 
soned than  in  the  green  pieces.  This  resulted  in  a  much  heavier 
saturation  of  the  penetrated  wood,  in  the  case  of  seasoned  material, 
and  provided  a  greater  supply  of  oil  for  further  spreading  subse- 
quent to  treatment. 

The  penetration  in  the  green  material  was  chiefly  in  the  sum- 
merwood. even  in  the  sapwood,  whereas  both  springwood  and 
summerwood  were  usually  penetrated  in  the  seasoned  specimens. 

The  tangential  penetration  in  the  green  sapwood  extended  from 
%  to  1^  inch  from  the  perforations  and  was  complete  between 
perforations  in  the  seasoned  sapwood. 

There  was  practically  no  radial  or  tangential  penetration  in  the 
heartwood  of  either  the  green  or  seasoned  sections. 

This  experiment  was  not  made  on  a  large  enough  scale  to  per- 
mit conclusions  as  to  the  extent  to  which  creosote  oil  may  be  de- 
pended upon  to  spread  in  the  wood  after  treatment,  but  it  does  in- 
dicate clearly  that  if  untreated  areas  exist  between  the  perfora- 
tions after  treatment  the  spreading  of  the  creosote  will  reduce 
these  areas  to  an  appreciable  extent. 
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Table  3.  Spreading  op  Creosote  from  Perforations 


Spec. 
No. 


Days 

elapsed 

after 

treatment 


Measure- 
ment 
No. 


Ave.  Longitudinal 

Penetration  from 

Perforations 


Sapwood, 
indies 


Beartwood, 
indies 


Condition  and  Spedes 


Series  A 


N-1 

7 
21 
44 

S8 

1 
2 
8 

4 

1.81 
2.8R 
2.83 
2.88 

0.B6 
1.27 
1.38 
1.34 

Northern  white  cedar, 
green 

N-2 

7 
21 
44 

56 

1 
2 
8 
4 

l.W 
2.72 
8.10 
8.10 

0.42 
0.62 
0.88 
0.88 

Northern  white  cedar, 
partially  seasoned 

N^ 

7 
21 
44 

58 

1 
2 
8 
4 

3.22 
8.23 
....(a) 
....(a) 

1.74 
2.71 
8.06 
3.06 

Northern  white  cedar, 
seasoned 

W-1 

7 
21 
44 

58 

1 
2 
8 
4 

4.63 
5.30 
6.30 
5.30 

0.97 
1.70 
1.70 
1.70 

Western  red  cedar, 

W-2 

7 
21 
44 

58 

1 
2 
8 

4 

2.56 

....(a) 
....(a) 
....(a) 

0.06 
1.96 
1.96 
1.98 

Western  red  cedar, 
seasoned 

WS 

7 
21 
36 
50 

1 
2 
3 
4 

....(a) 
....(a) 
....(a) 
....(a) 

0.58 
0.70 
0.75 
0.75 

Western  red  cedar, 
green 

Series  B 


N-1 

23 
46 

58 

1 
2 
8 

2.30 
2.34 
2.84 

0.60 
0.98 
0.98 

Northern  white  cedar. 

N-2 

28 
45 

58 

1 
2 
3 

8.90 
8.90 
3.90 

1.20 
1.20 
1.20 

Northern  white  cedar, 
partially  seasoned 

N-3 

23 
45 
58 

1 
2 
3 

3.30 

....(a) 

....(a) 

3.60 
3.60 
3.60 

Northern  white  cedar, 
seasoned 

W-1 

23   . 
45 

58 

1 
2 
3 

4.60 
5.30 
5.30 

1.10 
1.24 
1.24 

Western  red  cedar, 
partially  seasoned 

W-2 

28 
45 

66 

1 
2 
3 

....(a) 
....(a) 
....(a) 

....(a) 
....(a) 
....(a) 

Western  red  cedar, 
seasoned 

W-3 

20 
87 
50 

1 
2 
3 

....(a) 
....(a) 
....(a) 

0.56 
0.56 
0.56 

Western  red  cedar, 
green 
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Table  3. — Sprbadino  op  Crbobotb  from  Pbrporationb — Continued. 


Spec. 
No. 


Days 

elapsed 

after 

treatment 


Measure- 
ment 
No. 


Aye.  Lonffitudlnal 

Penetration  from 

Perforations 


Sapvood, 
indies 


Heartwood. 
inches 


Condition  and  Spedes 


Series  O 


N-1 

44 

68 

1 

2 

....(a) 
....(a) 

....(a) 
....(a) 

Northern  white  oedar, 
rreen 

N-2 

44 

58 

1 
2 

2.50 
2.50 

1.25 
1.25 

Northern  white  oedar, 
partially   seasoned 

N-S 

44 

58 

1 
2 

....(b) 

....(b) 
....(b) 

Northern  white  cedar 
seasoned 

W-1 

44 
58 

1 
2 

2.58 
2.58 

1.16 
1.15 

Western  red  cedar, 
partially  seasoned 

W-2 

44 

58 

1 

2 

8.15 
8.16 

1.14 
1.14 

Western  red  cedar, 
seasoned 

W-3 

a6 

60 

1 
2 

1.88 
1.83 

0.68 

0.08 

Western  red  cedar, 
green 

Series  D 


N-1 

60 

....(a) 

0.(» 

Northern  white  oedar, 
£Teen 

N-2 

50 

1.68 

....(t) 

Northern  white  oedar. 

N-S 

59 

....(b) 

....(b) 

Northern  white  oedar, 
seasoned 

W-1 

60 

1.98 

1.20 

Western  red  oedar, 

W-2 

69 

....(b) 

2.18 

Western  red  cedar, 
seasoned 

W-3 

51 

....(a) 

0.02 

Western  red  cedar, 
green 

(a)  Penetration  complete  between  perforations.     Very  light  in  summerwood  ot 

green  spedmens. 

(b)  Spedmen  eompletdy  sawed  at  time  of  previous  measurement. 
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EIXHIBIT  B. 
CRBOSOTB  PENETRATION  TESTS  OP  POLE   BUTTS. 

Report  of  H,  S,  Vassar,  Laboratory  Engineer,  Testing 

Laboratory  of  the  Public  Service  Electric 

Company,  Newark,  N,  J. 

Note:     Due  to  the  condition  of  samples,  it  was  found  necessary 

to  change  the  test  as  outlined  by  Mr.  Hill,  and  in  accordance  with 

verbal  request  of  Mr.  Ware  the  object  of  the  test  was  changed  to  a 

determination  of  the  effect  of  perforations  on  penetration. 

Material. 

Six  samples  were  submitted,  said  to  be  as  follows: 


Northern  white  cedar — seasoned. 

"    — partially  seasoned. 
"  "  "    — ^een. 

Western  red  cedar — seasoned. 

"     — partially  seasoned. 
**        •*    — green. 

In  size  the  logs  averaged  about  3  feet  in  length  and  ranged  from 
to  10  inches  in  diameter. 


No.  1 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 


Test  Methods. 

A  three  inch  piece  was  discarded  from  the  end  of  each  log  and  a 
cross-sectional  sample  1  inch  in  thickness  taken.  From  this  the 
percentage  moisture  content  was  obtained  by  drying  at  110''  F.  until 
successive  measurements  at  24  hour  intervals  indicated  no  loss  of 
weight. 

The  surface  of  each  log  was  then  divided  axially  into  four  sections 
and  perforations  were  made  with  spacings  as  indicated  below. 


0^4/mfifref7f/a/  '^\h 


^x/a/ — 3] 


^  >»^^^^ 


zrS/agj^er 


Section  A     1  inch  axial 

V4   inch  circum- 
ferential 
%  inch  stagger 


Section  B 


Section  C 


2  inches  axial 
1  inch  circum- 
ferential 

%   inch  stagger 

3  inches  axial 

1  ^  inches  circum- 
ferential 
%  inch  stagger 


Section  D    Unperforated 


^?r/s  oflog^ 
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The  perforations,  %  inch  deep,  %  inch  axially  of  the  log  and  % 
inch  circumferentially,  were  made  by  driving  In  a  steel  tool  of 
these  dimensions. 

The  ends  having  been  thoroughly  sealed  by  four  coats  of  water 
glass,  the  samples  were  submerged  in  coal  tar  creosote.  After  24 
hours,  during  which  the  temperature  of  the  creosote  was  as  shown 
by  the  attached  copy  of  the  graphic  thermometer*  chart,  the  logs 
were  removed  and  sawed  axially  into  four  quarters  corresponding 
to  the  sections  described  above. 

These  quarters  were  then  cut  and  split  and  the  creosote  penetra- 
tion determined  as  nearly  as  possible  in  all  parts  of  the  specimens. 


Test  Results. 

Moisture  Content  as  Received 

Moisture  Content 
Sample  by  Weight — Per  cent. 

1     7.2 

2     7.7 

3     20.7 

4     8.8 

5     8.1 

6     29.2 

Creosote  Penetration  From   Perforations 


Section 
Mark 


Axially 


Max.      MiD. 
(in.)        (in.) 


Avg. 

(in.) 


Ci  rcum  ferentiaUy 


Max. 

(in.) 


Min. 
(in.) 


Avg. 

(in.) 


Radial  Penetration 
from  Surface 


Max. 

(in.) 


Mir 
(In 


Avg. 

(in.) 


Sample  1 


A 1 

B 

2 

iv4 

2% 
2% 
'2>k 

Ml 

1/16 
1/16 
0 

1/16 

»/16 

5/16 

5/16 
5/16 
% 

C ' 

D 1 

7/16 


COMMKNT8:  In  all  sections  there  was  complete  and  uniform  penetration  to  a 
deptii  of  nearly  %  inch.  Slightly  more  penetration  occurs  near  perforations.  All 
measurements  as  given  were  made  at  depth  of  ^  inch  or  more. 


Sample 

2 

A 1 

% 
1%- 

1 

1% 

% 
% 
% 

1/16 
1/16 
1/16 

3/16 

9/16 

9/16 
1/16 
1/16 

■'" 

s 

1/16 

B 

c 

i« 

I> 

1/16 

1 

GOMMEN'l^:  In  this  specimen  the  effect  of  perforations  was  very  noticeable. 
In  B  below  H  inch  depth  creosote  follows  statger  of  perforations,  leaving  un- 
treated wood  between.  GlTe.iter  stagger  apparently  would  give  uniform  penetra- 
tion to  greater  depth. 

♦  Chart  showed  105"  F.  beKlnning,  220*  at  end  of  second  hour,  above 
220°  for  next  11  »^  hours,  with  a  maximum  of  242°,  then  steady  coolins 
to  80°  at  the  end  of  the  24  hour  period. 
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Sample  8 


A., 
B.. 
C. 


2% 

S 

8 


3 

4% 


'/4 
6/16 


1/16 
1/16 


% 

"ii 

% 

% 

8/16 

% 

1/16 

H 

3/16 

\k 

1/16 

1/16 

D Practically  no  penetration  except  near  weather  checks. 


OOMilENTS:  In  this  sample  creosote  showed  very  decided  tendency  to  follow 
annual  lings.  Pierforations  necegsary  to  get  any  penetration,  and  tne  closer  the 
spacing  the  greater  the  depth  of  uniform  penetration. 

Crbobote  Pbnbtration  From   Perforations — continued 


S  ctlon 
Mark 

Axially 

CircumferentiaUy 

Radial  Penetration 
from  Surface 

Max. 

(In.) 

MIn. 
(in.) 

Avg. 
(In.) 

Max. 

(in.) 

MIn. 
(in.) 

Avg. 

(in.) 

Mjix.      MIn. 
(in.)       (In.) 

Avg. 
(in.) 

Sample  4 

A 

1 

1 

% 
% 

1 

% 

b 

% 

c 

% 

D 

1 

% 

*  1 

<X>MMRNT8:  Oomplete  and  uniform  penetration  to  a  depth  of  %  inch.  In  this 
ease  It  is  noted  that  the  penetration  was  as  complete  in  the  unperforated  as  in  the 
perforated  sections. 


Sample  5 

A 

1V4 

% 
% 

6/ie 

7/16 

^ 

B 

3% 
8 

3H 

% 

1/16 

9/16 

O 

6 

5/16 

D 

% 

COMMENTS:  Penetration  averages  deeper  in  B  than  A,  apparently  because  of 
deeper  sap  wood  on  that  side  of  log.  Effect  of  holes  very  marked,  but  difficult  to 
get  axial  or  circumferential  travel  In  A  or  B  because  penetration  is  practically 
complete  for  depth  of  perforations. 


Sample  6 


A 
B 
O 
D 


8V4 


No  penetration  whatever 


1  % 

% 

7/16 

»'    % 

% 

5/16 

»    % 

1/16 

% 

COMiMENTS:  Perforations  add  much  to  penetration,  but  even  with  A  spacing 
there  are  streaks  of  untreated  wood  at  not  over  H  iueh  from  surface,  apparently 
due  to  grain  structure  or  moisture  in  wood.  After  standing  in  a  dry  room  for 
seven  days  these  untreated  spots  almost  entirely  disappear. 
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EXHIBIT  C. 

STUDY  OP  INITIAL  PBNETRATION  AND  SUBSBQUENT  MOTBMBNT 

OP  CREOSOTE  IN  CEDAR  PERPORATED  TO  FACILITATE 

TREATMENT. 

C.  H.  Amadon, 

Materials. 

Wood:     Sample  1 — ^Northern  white  cedar,  thoroughly  seasoned. 

*'  2 — Northern  white  cedar,  green. 

"  3 — ^Western  cedar,  thoroughly  seasoned. 

"  4 — Northern  white  cedar,  thoroughly  seasoned. 

"  5 — ^Western  cedar,  green. 

Creosote:  Conforming  to  standard  specifications  for  brush  and 
open  tank  treatment. 

Perforating  Points:  %  inch  wide,  ^  inch  long,  making  a  punc- 
ture %  inch  deep. 


MeUiod. 

The  samples  were  prepared  for  treatment  by  removing  all 
adhering  inner  bark  and  were  punctured  at  wide  intervals,  so 
as  to  afford  sufficient  space  to  permit  observation  of  the  subse- 
quent creepage  of  oil  into  the  untreated  wood. 

The  moisture  content  of  each  sample  was  determined,  and  the 
samples  classified  as  thoroughly  seasoned  or  green,  the  classifi- 
cation being  based  primarily  on  the  moisture  content  of  the 
sap  wood  and  the  outer  one-half  of  the  heart  wood. 

The  treatment  of  the  test  samples  was  by  immersion  in  the 
preservative  at  the  temperatures  and  for  the  periods  noted 
on   the  accompanying  table. 

On  the  day  following  the  treatment  each  sample  was  split  in 
several  test  pieces  so  as  to  open  a  plane  through  one  or  more 
perforations  in  each  piece  and  expose  the  treated  wood.  The 
pieces  were  suitably  numbered  for  subsquent  identification  and 
a  sketch  made  on  tracing  cloth,  recording  the  initial  penetra- 
tion obtained,  using  black  ink  for  the  purpose.  No  attempt 
was  made  to  show  the  radial  penetration  and  no  pieces  were 
prepared  to  show  tangential  penetration. 
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Tabulation  Showing  Initial  Penetration  and  Subsbqubnt  Movsmbnt 
OF  Crbosotb  From  Perforations  in  Cedar  Poles 


Test 

Piece 

Number 

Species  Of 
Timber 

State  of  Seasoning 

Initial 

Maximum 

Longitudinal 

OU  PtenetraUon 

fopm 

Perforation 

A-f  ter  4  Weeks 

Maximum 

Longitudinal 

OU  Penetration 

from 

Perforation 

Dura- 
tion of 
Immer- 
sion hi 

Creo. 
sote  at 
220*  F. 

Com- 
plete 

Sum- 
mer 
Zone 

Com- 
plete 

Sum- 
mer 
Zone 

2-1 

Northern  White 

Western    Red 
•<             •< 
«i            •« 

Northern  Wlilte 

Western    Bed 

«<             •* 

«             »* 

Northern  White 

««                                K 
*«                                t* 

Western  Bed 
«<             *i 
«             (« 

Green 

Inches 

2»/* 
2V8 
2  V* 
2V« 
2V8 
Vi 
2 

1  v» 

1  v« 

1 

1  Vs 

1  v» 

2 

Vi 

2  V« 

1  Vt 
iVt 

2 

IV* 

v« 

1  Vx« 

2Vt 

Inches 

8»/« 

2  "/!• 

8  V« 
2V« 

«v. 

V* 
4  V* 
2  »»/x« 

4 

1  Vi« 
8  Vt 
1  *Vi« 
1  V* 
IV* 
IV* 

1  •/!« 

1  Vt 
2Vi 

IV* 

2  »/i« 

iVt 

1  "/li 

2Vt 

IVt 
8  Vit 

Inches 

Indies 

Hours 

2  Vt 

2-2 

|V. 

7 
7 

2Vt 
2  Vt 
2  ^/t 

3-1 
8-2 
8-8 
4-1 
4-2 
4-8 

Thoroughly  seas 
<« 

<4 

oned 

ft 

2Vt 

*2*i/;** 

8»/t 
0  Vi« 
«  Vii 
2  Vt 
4V* 

4-4 

4f                                      44 

Green 

2  Vt 

5-1 

1  Vt 

5-2 

1  */t 

5-8 

5-4 

8-1-B 

8-2-B 

3-3-B 

S-»-B-l 

3-^B-2 

4-1-B-l 

4-1-B-2 

4-2-B-l 

4-2-B-2 

4-«-B-l 

4-8-B-2 

6-1-B 

5-a-B 

5-8-B 

<4 

Thoroughly  seas 

4< 
44 

44 
44 
4« 

Green 

oned 

4 

M 
14 

44 
41 
44 
44 

*2*i/i** 
IVt 

'i'vii* 

4 

•  IVt 

2  Vii 
2  Vt 

IVt 

1 

IV* 

2  Vt 

1  "/i« 
8t/« 

2  t/4 
2V* 
2  Vt 

2  "/!• 

IVt 

'i'ii/ii 
4Vt 
8  Vt 
2  Vt 
1  Vit 
4 
2V* 

IVt 
IVt 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

NOTB:    Wftere  no  figures  are  shown  in  the  8rd  and  4th  columns,  penetration  after 
4  weeks  did  not  exceed  initial  penetration.    That  is,  there  was  no  movement  of  oil. 

At  the  end  of  four  weeks  the  movement  of  creosote  during 
the  interval  was  recorded  on  the  sketches  in  red  ink.  Each 
sketch,  therefore,  shows  the  initial  penetration  obtained  and 
impregnation  resulting  from  creepage  after  four  weeks.  Re- 
productions of  several  of  the  sketches  showing  the  poorest  and 
the  best  results  obtained  are  shown  in  the  accompanying  plate. 
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EXHIBIT  D. 

EFFECT  OF  INNER   DARK   UPON   THE   PENETRATION   OF   CREO- 
SOTE OIL   INTO   PERFORATED   AND   NON-PERFORATED 
NORTHERN  AND   WESTERN   CEDAR« 

J,  D.  Burncs. 

The  sections  used  in  this  experiment  were  6-Inch  7-foot  poets. 
The  unseasoned  samples  ^ere  received  at  the  plant  unpeeled. 
The  seasoned  samples  had  been  peeled,  leaving  the  inner  bark 
and  strips  of  the  outer  bark.  The  green  samples  were  peeled 
just  prior  to   the   beginning   of   the   experiment. 

Areas  B  and  D  as  shown  in  the  diagram,  were  then  shaved 
removing  all  inner  and  outer  bark.  Areas  A  and  C  were  left 
with  inner  bark  and  some  strips  of  outer  bark  adhering  to  the 
wood. 

The  word  "peeled"  as  used  in  this  report  indicated  the 
usual  removal  of  outer  bark  as  performed  by  pole  makers, 
which  invariably  leaves  strips  of  outer  bark  on  the  pole. 

For  this  experiment  the  inner  bark  is  defined  as  that  por- 
tion of  the  bark  consisting  of  the  cambium  and  the  layer  which 
was  alive  when  the  tree  was  cut.  This  layer  varies  from  1/64 
to  1/8  inch  in  thickness.    . 

Condition  of  the  Seasoning  of  Sections. 

Section  1.     Northern  white  cedar  fully  seasoned. 

Section  2.     Northern  white  cedar  partially  seasoned. 

Section  3.     Northern  white  cedar  green. 

Section  4.     Western  red  cedar  fully  seasoned. 

Section  5.     Western  red  cedar  partially  seasoned. 

Section  6.     Western  red  cedar  green. 

Owing  to  the  difficulty  of  getting  material  with  sufficient  innor 
bark,  six  sections  were  taken  for  the  experiment  instead  of 
twelve. 

Preparation  of  Sections  for  Treatment. 


^  BCD 


The  diagram  shows  the  distribution  of  the  different  areas  in 
the  stick: 

Area  A  is  the  perforated  unshaved  surface. 

Area  B  is  the  perforated  shaved  surface. 

Area  C  is  the  non-perforated   unshaved   surface. 

Area  D  is  the  non-perforated  shaved  surface. 

Each  area  is  one  foot  in  length  and  extends  entirely  around 
the  section  at  the  points  shown  in  the  diagram. 
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Methods  of  Treatment. 

The  sections  were  treated  throughout  their  entire  length  for 
eight  hours  in  hot  oil  and  two  hours  in  cold.  The  temperature 
of  the  hot  creosote  oil  was  226*"  F.  and  that  of  the  cold  creosote 
oil  80*»  P. 

After  treatment  each  piece  was  cut  into  its  various  sections. 
Each  section  was  quartered  and  measured  at  the  center  point 
for  the  penetration  of  creosote  oil. 

Observatloiis  After  Treatment. 

Weather  checks  which  would  influence  the  penetration  ot  the 
oil  into  the  wood  were  carefully  avoided  in  making  these  meas- 
urements. 

Section  1,  North  brn  Wums  Cbdar,  Sbasonbd 


QuArtera 

Penetration  in  SBnds  of  an  inch 

1 

2 

8 

4 

Average 

Area  A  wtrt.  uDBhttveA    

12 
16 

2 
6 

8 
12 

6' 

12 
U 
2 

4 

8 
18 
2 
2 

10 

Area  B  perf .  shaved    

15 

Art  a  O  UDperl.  imshaved    

Area  D  UDDerf .  shavert    

8 

8  plus 

The  difference  in  penetration  in  Areas  A  and  B  was  due  to 
the  bark  clogging  the  teeth  of  the  machine.  The  oil  in  every 
case  penetrated  to  the  bottom  of  the  perforations  which  were 
not  as  deep  in  the  unshaved  area  as  in  the  shaved  area.  The 
difference  between  Areas  C  and  D  was  so  small  that  it  is  within 
the  range  of  experimental  error  in  measuring. 

Section  2,  Northern  White  Cedar,  Partially  Seasoned 


Quarters 

Penetration  In  82nds  of  an  inch 

1               2 

8 

4 

Average 

Area  A  perf.  unshaved    

12              16 
16               16 
2                 8 
8                 4 

16 
16 
2 
8 

16 
16 
4 
8 

15 

Area  B  perf.  shaved    

Area  O  unperf.  unshaved    

Area  D  unperf.  shaved    

16 

8  minus 
8  plus 

Areas  A  and  B  still  show  a  difference  of  1/32  inch  due  to 
bark  clogging  the  teeth  of  machine.  Areas  C  and  D  show  a 
difference  of  not  quite  1/32  inch  in  favor  of  the  shaved  surface. 
Oil  penetrated  completely  through  the  bark  at  all  measurements. 

Section  3   was  in  a  very  green  condition  when   treated.     It 
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was  cut  green  in  the  woods,  and  shipped  unpeeled.  It  was 
wrapped  so  that  seasoning  amounted  to  very  little  during  ship- 
ment. 

Section  3,  Northern  White  Cedar,  Green 


Quarters 

Penetration  in  82nda  of  an  inch 

1 

2 

8 

4 

Average 

Area  A  pcrf.  unshaved    

16 
16 

4 
4 

16 
14 
8 

1 

14 

18 

1 

4 

12 
16 
4 
4 

14  plus 
16 

Area  B  pcrf.  shaved    

Area  C  unperf.  unsbavsd    

Area  D  unperf.  shaved    

8 

8  plus 

The  penetration  In  area  A  was  1/16  Inch  less  than  in  area  B, 
due  to  the  bark  preventing  the  teeth  entering  the  wood  to  their 
full  depth.  In  areas  C  and  A  the  oil  had  difficulty  in  pene- 
trating through  the  green  inner  bark.  The  oil  was  observed  in 
the  wood  underneath  the  bark  yet  there  was  a  streak  of  un- 
creosoted  fibre  running  through  the  middle  portion  of  the  bark. 

Section  4,  Western  Red  Cedar,  ^Teasoned 


Quarters 

Penetration  in  82nd8  of  an  Inch 

1 

2 

3 

4 

Average 

Area  A  perf.  unshaved    

12 
14 
14 
10 

18 
16 
8 
14 

16 
14 
8 
8 

16 
16 
8 
6 

15  plus 

Area  B  per f.  shaved    

16 

Area  C  unperf.  unshaved    

Area  D  unperf.  shaved    

9  plus 
9  plus 

The  difference  between  areas  A  and  B  is  very  slight  and  is 
within  the  experimental  error  of  measuring.  No  difference  was 
Ghown  between  the  unperf  orated  unshaved  area  and  the  un- 
perforated  shaved. 

Section  5,  Western  Red  Cedar,  Partially  Seasoned 


Quarters 

Penetration  in  32nd8  of  an  Inch 

1 

2 

■      8 

4 

Average 

Area  A  D^rf.  unshaved    

14 
16 
2 
2 

16 
16 
2 
8 

12 
16 
3 
2 

12 
14 

2 
2 

18  plus 

Area  B  Derf.  shaved     ..' 

15  plus 

Area  O  unperf.  unshaved    

Area  D  unperf.  shaved    

2  plus 
2  plus 

There  is  a  difference  of  1/16  inch  in  the  perforated  shaved 
and  unshaved  surfaces  and  no  difference  between  the  non-per- 
forated shaved  and  unshaved  surfaces. 

The  condition  of  the  green  section  6  was  the  same  as  that  of  the 
green  northern  white  cedar  described  in  section  3. 
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Section  6,  Western  Red  Cedar,  Green 


Quarters 


Penetration  in  32ndB  of  an  inch 


Area  A  perf.  unshaved    .. 

Afa  B  pert,  shaved     

A\e\  C  unperf.  unshaved 
Area  D  unperf..  shaved    . . 


1 

2 

8 

4 

4 

12 

10 

U 

18 

12 

16 

16 

4 

2 

0 

4 

2 

8 

6 

2 

Average 


11  pins 
16  plus 
2  plus 
4  plus 


In  area  C  the  oil  did  not  penetrate  through  the  inner  bark 
leaving  the  wood  fibre  without  visible  trace  of  creosote.  The 
perforated  unshaved  showed  1/8  inch  less  penetration  than  the 
perforated   shaved   area. 

Conclusions. 

From  the  above  observations  it  appears  that  the  effect  of  the 
inner  bark  on  the  penetration  of  creosote  oil  into  perforated 
wood  is  a  mechanical  one,  resulting  from  portions  of  the  inner 
bark  coming  loose  and  preventing  the  perforating  teeth  from 
going  in  their  full  length.  The  loss  in  penetration  on  all  areas 
on  account  of  the  inner  bark  varied  from  5/32  to  1/32  inch. 
In  all  cases  the  oil  had  apparently  little  trouble  in  penetrating 
the  wood  beneath  the  perforated  bark. 


Figr.  1.  Showing  the  Inner  bark 
pulled  off  from  treated  section. 
Note  the  white  area  showing  ab- 
i^tnce  of  creosote 


Fip.  2.  Showing  how  the  In- 
ner bark  is  pulled  loose  by  the 
perforating   machine. 
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The  leaving  of  the  inner  bark  on  during  treatment  had  no 
visible  effect  on  the  checking  of  the  wood  during  treatment. 

In  non-perforated  poles  the  bark  problem  becomes  more  seri- 
ous. In  partially  seasoned  and  thoroughly  seasoned  poles 
there  is  some  loss  due  to  the  presence  of  inner  bark  but  this 
loss  is  very  slight,  varying  in  the  observations  above  from  1/16 
inch  to  nothing.  In  green  poles  and  in  poles  where  inner  bark 
is  bright  green  in  color  and  adheres  very  closely  to  the  wood, 
creosote  oil  has  considerable  trouble  in  getting  thru  the  inner 
bark,  in  some  cases,  not  penetrating  at  all,  as  in  the  case  of 
the  green  sample  of  western  cedar  used  in  this  experiment. 

Mr.  Hosfokd:     I  move  that  the  report  be  accepted  as  information. 

Mb.  M.  J.  Curtin:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  this  report  be 
accepted  as  information.     It  is  now  open  for  discussion. 

Mr.  Larkin:  I  would  like  to  refer  again  to  the  question  with 
reference  to  the  possibility  of  the  penetration  by  any  process  of  the 
heartwood. 

Mr.  Hosford:  You  will  find  considerable  material  bearing  on 
that  in  some  of  these  reports.  I  think  possibly  the  greatest  amount 
of  information  will  be  the  report  by  Mr.  McLean  and  Mr.  Miller. 
The  indications  are,  so  far  as  any  one  has  gone  yet,  that  the  move- 
ment of  creosote  in  the  heartwood  is  so  much  less,  either  longitudi- 
nally or  radially,  that  you  can  say  there  is  very  little  chance,  in 
sight  anyway,  of  action  in  the  heartwood.  Some  longitudinal  move- 
ment is  reported,  but  it  is  so  much  less  than  the  movement  in  the 
sapwood  that  I  do  not  see  how  any  one  could  make  use  of  that  fact 
in  a  practical  way. 

Mr.  Larkin:     Does  that  hold  in  the  punctured  material  also? 

Mr.  Hosford:  Yes,  this  is  the  experiment  carried  out  at  the  For- 
est Products  Laboratory.  I  can't  check  this  quick  enough  to  answer 
you  from  the  paper,  because  it  Is  in  so  much  detail,  but  they  do 
give  some  information  as  to  radial  and  tangential  movement,  as 
well  as  longitudinal  movement  from  the  punctures,  and  in  the  heart- 
wood  all  three  of  them  are  relatively  slight  compared  with  the  sap- 
wood,  and  even  taking  the  longitudinal  case  it  is  so  small  com- 
pared with  the  movement  they  get  in  the  sapwood  of  the  same 
piece  that  the  prospect  of  having  treated  heartwood  does  not  look 
very  promising. 

The  President:  Are  there  any  other  remarks  in  connection  with 
this  motion?  It  is  moved  and  seconded  that  the  report  of  Com- 
mittee 5-5-2  be  accepted  as  information.  All  in  favor  of  that  mo- 
ld—A. w.  P.  A. 
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tion  please  say  "aye";  opposed,  a  like  sign.    It  is  so  ordered.    The 
Committee  is  excused  with  thanks. 
The  next  report  will  be  on  inspection  of  treatment. 


REPORT  OF  COMMITTEE  NO.  5-9— INSPECTION 

To  the  Members  of  the  American  Wood  Preservers'  Association: 
The  instructions  of  the  Executive  Committee  were: 

1.  Take  up  treatment  practices  in  detail  with  respect  to  the  sev- 
eral processes,  various  species  of  wood,  and  different  classes  of  ma- 
terial. 

2.  Ascertain  when  and  where  to  take  temperature  of  preservative 
in  use,  and  effect  of  temperature  on  treatment. 

3.  Consider  advisability  of  standard  forms. 

4.  Study  plant  equipment  with  the  idea  of  making  useful  sug- 
gestions. 

Several  meetings  of  the  Committee  were  called  during  the  year 
in  Chicago,  but  only  four  members  were  present  at  any  one  time. 

It  was  decided  to  divide  the  work  up  among  sub-committees,  and 
they  were  appointed  as  follows: 

Sub-Committee  1 — J.  R.  Keig,  Chairman 
F.  S.  Shinn 
J.  M.  Black 

Sub-Committee  2— E.  T.  Davies 
C.M.Tilley 

Sub-Committee  3— F.  N.  Graham 
T.  J.  McGinty 
J.  R.  Keig 

Sub-Committee  4— T.  J.  McGinty 
F.  N.  Graham 
J.  R.  Keig 

Sub-Committee  1:  This  Committee  has  done  a  great  deal  of  work 
on  the  subject  assigned  to  them,  but  does  not  consider  their  report 
complete  and,  therefore,  will  make  a  progress  report  at  this  meeting. 

SuD-CoMMiTTEE  2 1  The  members  of  this  Committee  were  unable  to 
meet  due  to  the  remoteness  of  their  residences,  and  your  Committee 
does  not  feel  that  the  subject  has  been  given  as  much  consideration 
as  it  merits.    However,  it  submits  the  following: 
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Your  Committee  believes  that  if  the  preservative  in  working  or 
other  tanks  is  sufficiently  agitated  and  a  thermometer  is  placed  a 
convenient  distance  from  the  ground  on  the  side  of  the  tank,  it  will 
be  satisfactory  for  all  practical  purposes.  If  possible  we  think 
the  thermometer  should  be  protected  from  the  elements  and  suffi- 
ciently illuminated  (this  applies  especially  to  working  tanks),  so 
that  it  would  be  possible  to  take  temperatures  with  accuracy  at  night 
when  necessary. 

When  temperature  is  takeA  at  time  of  inventory,  the  preservative 
should  be  well  agitated,  if  practicable.  The  temperature  can  be 
taken  by  dropping  the  thermometer  into  the  oil  by  means  of  a  cord 
suspended  from  the  top  of  the  tank.  Care  must  be  taken  to  lower 
the  thermometer  to  the  correct  depth.  Temperature  can  also  be 
obtained  from  direct-reading  thermometers  installed  on  side  of  tank. 
When  taking  temperature  from  a  direct-reading  thermometer  it  is 
well  to  draw  off  a  quantity  of  preservative  from  a  pet  cock  provided 
for  that  purpose,  in  order  that  the  reading  may  be  as  nearly  as  pos- 
sible an  average  temperature. 

Temperatures  should  be  taken  whenever  an  inventory  is  made  of 
preservatives.  It  should  also  be  taken  just  before  the  preservative 
is  introduced  into  the  treating  cylinder,  during  progress  of  treat- 
ment, and  after  returning  preservative  to  working  tank.  Tempera- 
ture taken  from  recording  thermometer  during  treatment  should  be 
checked  by  means  of  a  direct-reading  thermometer  on  the  side  of  the 
cylinder. 

Your  Committee  believes  that  an  average  temperature  of  130  to 
150  degrees  F.  should  be  maintained  at  all  times  in  treating  cylinders 
during  treatment  with  zinc  chloride.  With  oil  or  a  mixture  of  oil 
and  zinc  chloride,  we  think  the  average  temperature  during  treat- 
ment, should  be  170  to  190  degrees  F.  The  viscosity  of  the  oil  should 
be  a  governing  factor  in  temperature.  It  is  well  to  take  tempera- 
ture shortly  after  the  cylinder  is  filled  and  a  sufficient  number  of 
times  thereafter  to  know  that  proper  temperature  is  being  main- 
tained. 

We  consider  temperature  a  most  important  factor  in  the  treat- 
ment of  timber.*  Satisfactory  temperature  aids  penetration  by  ex- 
pansion of  the  wood  pores  and  prevents  excessive  recovery  when 


♦  References  in  1921  A.  W.  P.  A.  Proceedlngrs  on  effect  of  tempera- 
ture: 
Page  52 — Paragraph   (b)   solution  of  ZnO  in  ZnCl,  and  tempera- 
ture. 
Page  61 — Table  givinpr  effect   of  temperature  on  gravity. 
Page  91 — Paragraph    (1)    effect    of   high    temperature    on    stored 

lumber  and  following  pages. 
Page  145 — Comparison   of  creosote  and  cres-oil   temperature. 
Page  458-9 — Localized   pressure   treatment — temperature  effect. 
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pressure  is  released  by  rendering  the  wood  cells  more  pliant.  In- 
crease of  temperature  renders  the  preservative  less  viscous,  or  of  a 
lower  viscosity,  and,  obviously,  more  susceptible  to  absorption  and, 
consequently,  better  penetration. 

Sub-Committee  3:  Considerable  work  has  been  carried  through- 
out the  year,  and  numerous  forms  have  been  collected  from  which 
studies  have  been  made.  However,  this  Comm  ttce  desiies  at  this 
time  to  submit  only  the  attached  form*  as  Information. 

Sub-Committee  4:  Treating  plants  should  be  so  constructed  and 
equipped  as  to  conserve  the  important  points  in  timber  preservation 
and  plant  operation,  viz.,  through  treatment  and  economical  plant 
operation. 

Your  Committee  defines  thorough  treatment  as  the  best  possible 
treatment  that  can  be  obtained  with  the  present  up-to-date  equip- 
ment. Economical  plant  operation  implies  that  a  plant  be  so  con- 
structed and  equipped  that  it  can  be  operated  with  the  greatest 
efficiency  practicable  with  a  minimum  cost  of  plant  labor,  fuel,  and 
maintenance.  All  pumps,  boilers,  and  engine-room  equipment  should 
be  of  the  best  type  and  properly  maintained.  Leaks  in  valves,  pipe 
lines,  and  cylinders  should  be  repaired  as  soon  as  possible  as  delay 
causes  added  expense  as  well  as  likelihood  of  a  possible  shutdown 
and  consequent  decrease  in  output. 

Your  Committee  considers  the  proper  installation  of  recording 
gauges  and  thermometers,  as  well  as  direct  reading  thermometers, 
in  cylinders  a  most  important  consideration  in  good  treatment.  Re- 
cording gauges  and  thermometers  are  considered  more  reliable  when 
installed  on  the  gauge  board  in  the  engine  room  where  engineer  and 
inspector  can  check  them  at  all  times.  These  are  delicate  instru- 
ments, and  the  possibility  of  neglect  and  damage  from  preservative 
or  otherwise  is  greater  when  installed  at  a  location  other  than  in 
plain  sight  of  operator. 

The  direct-reading  thermometer  should  be  installed  on  side  near 
middle  of  cylinder,  half  way  between  front  and  back.  The  lug  con- 
taining the  thermometer  bulb  should  be  equipped  with  a  pet  cock  to 
enable  the  operator  to  draw  off  a  quantity  of  preservative  before  the 
temperature  is  taken.  The  recording  thermometer  bulb  should  be 
installed  in  the  cylinder  at  or  near  the  location  of  the  direct-reading 
thermometer.  Recording  pressure  gauges  should  be  protected 
against  the  preservative  by  means  of  oil  seals  or  diaphragms. 


♦  Form  too  largre  to  reproduce  In  printed  report.     Blueprint  may  be 
obtained  from  the  Secretary  at  cost  of  printing. 
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A  well  equipped  treating  plant  should  have  the  following  modern 
equipment: 

Boiler  Steam  Pressure         Recording  as  well  as  indicating  gauge 

Vacuum  Indicating  gauge  for  each  cylinder 

Recording  gauge  for  each  cylinder 

Preservative  Pressure  Indicating  gauge  for  each  cylinder 

Recording  gauge  for  each  cylinder 

Temperature  in  Cylinders    Recording  gauge  for  each  cylinder 

Fahrenheit  thermometer  on  each  cyl- 
inder 

Temperature  in  Tanks         Fahrenheit  thermometers  on  all  stor- 

age»  working,  measuring  and  pres- 
sure tanks 

Unsettled  conditions  during  the  past  year  prevented  your  Com- 
mittee from  covering  the  subjects  assigned  to  them  as  thoroughly 
as  they  should  like  to  have  done,  and  it  is  recommended  that  sub- 
j'^ets  1,  3,  and  4  be  made  future  Committee  work. 

J.  R.  Keig,  Chairman 
F.  S.  Shinn 
J.  M.  Black 

E.  T.  Da  VIES 

C.   M.    TiLLEY 

F.  N.  Graham 
T.  J.  McGlNTY 

Mr.  Keig:     I  move  that  the  report  be  accepted  as  information. 

Mr.  Hosford:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  report  of 
Committee  5-9  on  Inspection  be  received  as  information.  Are  there 
any  comments  at  this  time? 

Mr.  Meyer:  Mr.  President,  I  think  this  report  is  excellent,  and 
those  men  ought  to  be  complimented  on  their  work.  However,  I 
wish  to  say  that  I  do  not  think  they  have  gone  quite  far  enough. 
We  would  like  to  have  more  information  about  the  inspectors,  what 
they  wish  to  do,  and  what  they  want.  I  think  every  operator,  more 
especially  those  who  operate  commercial  plants,  will  agree  with  me 
that  every  new  inspector  we  get  at  the  plant  wants  new  apparatus. 
One  inspector  will  want  one  kind  of  apparatus,  and  another  in- 
spector will  want  another.  Consequently,  we  are  at  sea  at  all  times 
to  know  just  what  is  wanted.    If  there  was  some  way  we  could  get 


Digitized  by  VjOOQIC 


294  Eighteenth  Annual,  Meeting 

together  and  decide  on  some  standard  apparatus  for  the  use  of  in- 
spectors and  for  use  at  the  plant  in  general  a  great  deal  would  be 
accomplished.  It  would  help  to  eliminate  lots  of  inconvenience  for 
the  plant  operator,  and  for  the  inspector.  I  wonder  if  it  would  be 
possible  to  put  out  a  list  of  standard  apparatus  showing  just  what 
is  wanted,  and  showing  what  every  Inspector  could  use  and  would 
be  willing  to  use.  I  am  often  asked  where  there  is  a  text  book  on 
wood  preservation  that  gives  all  the  details  of  inspecting  wood 
when  it  is  treated,  and  I  am  free  to  admit  and  have  to  admit  that 
there  is  no  such  book  that  I  know  of.  I  refer  men  to  the  proceed- 
ings of  the  Wood-Preservers'  Association.  They  say  that  is  all  right, 
but  they  don't  go  into  details  enough.  A  person  has  got  to  be  a 
chemist  to  understand  them.  So  for  the  good  of  the  cause  and  the 
good  of  wood-preservation  as  a  whole,  I  would  suggest  that  the  Com- 
mittee on  Inspection  for  the  coming  year  bring  out  a  list  of  appar- 
atus they  find  suflacient  for  the  work  in  any  plant,  and  in  addition — 
I  don't  know  whether  it  is  the  proper  place  to  take  it  up  now  or 
not — I  would  ask  the  Association  if  there  is  not  some  way  whereby 
a  publication  can  be  issued  giving  all  the  details  of  how  to  test 
creosote  and  zinc  chloride,  giving  the  detail  of  how  to  make  up  the 
standard  solutions,  and  so  forth.  There  are  many  good  operators 
here  in  the  United  States  who  never  studied  chemistry,  and  would 
give  a  whole  lot  to  know  just  how  this  work  is  done. 

The  PREsroENx:  I  call  Mr.  Meyer's  attention  to  the  fact  that  the 
report  of  the  Preservatives  Committee  last  year  and  this  year  has 
given  in  detail  the  methods  of  making  zinc-chloride  solutions.  There 
is  much  we  have  not  done  in  connection  with  inspection;  that  we 
have  in  store  for  us  in  the  future.  I  think  the  work  done  thus  far 
indicates  that  the  Committee  is  on  the  right  track  and  we  can  ex- 
pect from  them  in  the  future  more  detailed  instructions  as  to  the 
proper  instruments  which  should  be  on  hand  at  every  treating  plant 
for  Inspection  work. 

Last  year's  report  of  this  Committee  has  in  it  something  that  I 
think  Mr.  Meyer  can  read  to  advantage  and  can  use  to  advantage 
in  case  he  gets  into  any  argument  with  inspectors.  Remember 
that  our  Inspection  Committee  is  a  committee  that  is  in  service  the 
whole  year.  Don't  hesitate,  if  you  run  against  a  situation  that  is 
not  just  what  you  think  it  ought  to  be,  where  you  think  the  in- 
spector is  possibly  unfair  or  unkind,  or  unjust,  to  make  use  of  our 
Inspection  Committee.  Don't  hesitate  to  ask  their  advice  any  time 
during  the  year  when  a  problem  comes  up.  That  applies  to  every 
committee.  Are  there  any  other  remarks  in  connection  with  this 
report? 

Mb.  Walsh:     Mr.  President  just  following  your  remarks  I  think 
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it  would  be  a  very  wise  idea  to  make  the  standing  Committee  on 
Inspection  an  arbitrating  committee.  Should  any  discussion  aris9 
between  inspections  on  contracts  that  are  made  probably  it  would 
be  agreeable  to  both  parties  to  abide  by  their  decision.  I  offer  that 
as  a  suggestion  to  come  up  in  the  future. 

The  Pbesidbnt:  I  don't  know  whether  the  Committee  would  be 
willing  to  act  as  arbiter  in  disputes,  but  I  will  venture  to  say  that 
when  they  make  the  decision  there  will  be  none  of  you  who  will  go 
against  it.  Are  there  any  other  remarks  in  connection  with  this 
report?  The  motion  is  that  the  report  be  accepted  as  presented  as 
information.  All  in  favor  of  that  motion  please  say  "aye";  opposed, 
a  like  sign.  It  is  so  ordered,  and  the  Committee  is  excused  with 
thanks. 

We  come  next  to  a  paper  that  has  been  long  wanted  in  our  indus- 
try and  which  should  be  a  great  interest  to  all  of  us.  It  is  by  Earl 
Stimson»  Chief  E^ngineer  of  Maintenance  of  the  Baltimore  &  Ohio, 
on  "Should  the  Increased  Cost  of  Treating  Ties  be  Charged  to 
Maintenance  or  Capital  Account."  Unavoidably,  Mr.  Stimson  could 
not  be  here,  and  Mr,  Angler  will  present  his  paper. 


SHOULD  THE  COST  OF  TREATING  TIES  BE  CHARGED 
TO  MAINTENANCE  OR  CAPITAL  ACCOUNT 

By  Earl  Stimson 

Chief  Engineer  of  Maintenance 

Baltimore  and  Ohio  Railroad 

The  interest  of  the  wood  preserver  In  this  question  is  only  in  so 
far  as  it  affects  the  railroad's  purchasing  power.  The  degree  of 
that  purchasing  power  depends  upon  the  funds  available.  It  Is 
therefore  manifestly  to  the  interest  ot  the  wood  preserver  that  the 
necessary  funds  to  pay  the  cost  of  treating  ties  are  available. 

These  funds  could  be  obtained  in  two  ways,  either  from  moneys 
earned  or  from  moneys  borrowed.  Which  of  these  ways  is  the  more 
desirable  from  the  railroad  standpoint  depends  upon  the  degree  of 
prosperity  of  the  road  or  the  state  of  its  credit.  If  the  earnings 
are  large,  it  is  desirable  to  put  a  portion  back  into  the  property, 
and  in  what  better  way  than  to  invest  in  treatment  for  prolonging 
the  life  of  ties.  If  the  earnings  are  low,  resort  to  capitalizing  of 
the  excess  cost  of  the  ties  due  to  the  treatment  would  be  a  means 
of  meeting  the  expense.  The  road  of  low  earning  power  would 
likely  have  poor  credit  and  consequently  difficulty  in  securing  the 
necessary  funds. 
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The  manner  of  providing  for  this  expense,  however,  has  been  pre- 
scribed by  the  Interstate  Commerce  Commission.  Under  account 
No.  8 — Ties^  of  the  Classification  of  Investment  in  Road  and  Equip- 
ment, Issue  of  1914 — we  find  in  this  connection,  mention  made  only 
to  including  "the  excess  cost  of  metal  ties  used  in  repairs  of  track 
over  the  cost  to  replace  in  kind  wooden  ties  removed."  Under  ac- 
count No.  212,  Ties — Classification  of  Operating  Revenues  and  Oper- 
ating Expenses  of  Steam  Roads,  Issue  of  1914,  we  find — "This  ac- 
count shall  include  the  cost  of  cross,  switch,  bridge  and  other  track 
ties  used  in  the  repairs  of  tracks."  Ndte  B  under  this  account  states 
that,  'The  excess  cost  of  metal  ties  applied  in  the  place  of  wooden 
ties  over  the  cost  at  current  prices  of  replacing  in  kind  the  wooden 
ties  removed  shall  be  charged  to  road  and  equipment  account  No.  8, 
Ties." 

While  no  specific  mention  is  made  of  treated  ties,  it  is  plainly 
evident  that  the  Commission  does  not  consider  the  treatment  of  ties 
a  "Betterment"  in  the  sense  in  which  that  word  is  defined  by  the 
Commission.  Such  definition  is  given  as,  "Betterments  are  im- 
provements of  existing  facilities  through  the  substitution  of  superior 
parts  for  inferior  parts  retired,  such  as  the  substitution  of  steel- 
tired  wheels  for  cast  wheels  under  equipment,  the  application  of 
heavier  rail  in  tracks,  and  the  strengthening  of  bridges  by  the  sub- 
stitution of  heavier  members.  The  cost  chargeable  to  the  accounts 
of  this  classification  is  the  excess  cost  of  new  parts  over  the  cost 
at  current  prices  of  new  parts  of  the  kind  retired." 

The  wood  preserver  will  of  course  take  issue  with  this  attitude 
of  the  Commission  and  no  doubt  feel  much  aggrieved  at  this  classi- 
fication as  no  betterment  of  the  application  of  his  art  to  the  treat- 
ment of  ties,  and  that  he  is  being  discriminated  against  In  favor 
of  the  steel  manufacturer.  In  fact  one  of  the  papers  to  be  presented 
at  this  meeting  openly  implies  that  "this  (the  timber  treating)  in- 
dustry has  not  been  given  fair  treatment,"  by  this  classification  of 
the  Commission.  While  this  may  be  a  natural  feeling  of  the  wood 
preserver,  and  is  to  be  pardoned  as  such,  it  must  be  borne  in  mind 
that  it  is  the  province  of  the  Commission  to  conform  the  Classifica- 
tion of  Investment  in  Road  and  Equipment  Expenditures  to  the  best 
general  interests,  rather  than  to  use  its  prerogatives  towards  the 
fostering  of  a  particular  Industry.  It  would  be  quite  out  of  place 
for  the  Wood  Preservers'  Association  to  take  up  the  question  with 
the  Commission  on  this  basis. 

The  argument  may  be  put  forth  that  if  the  substitution  of  a  metal 
tie  for  a  wooden  tie  is  a  betterment,  that  is  the  substitution  of  a 
puperior  part  for  an  inferior  part,  why  not  the  substitution  of  a 
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wooden  tie  which  has  had  the  length  of  its  serviceability  increased 
by  chemical  treatment. 

This  may  be  answered  by  stating  that  there  is  no  reason  why  the 
treatment  should  not  be  classed  as  a  betterment  as  the  treatment 
undoti1)tedly  makes  the  treated  tie  superior  to  the  untreated  tie,  as 
far,  at  least,  as  its  life  as  measured  by  its  resistance  to  decay  is 
concerned. 

On  the  other  hand  it  may  be  answered  that  there  is  suiBcieat 
reason  why  the  treatment  should  not  be  classed  as  a  betterment. 
In  the  case  of  the  metal  tie  substituted  for  a  wooden  tie,  there  is 
unquestionably  a  substitution  of  a  superior  part  for  an  inferior 
part,  as  the  tie  is  made  of  a  radically  different  and  structurally  su- 
perior material. 

The  Commission  evidently  considers  a  wooden  tie,  a  wooden  tie, 
whether  of  soft  or  hard  wood — whether  untreated  or  treated.  A 
wooden  tie  structurally  is  no  better  after  treatment.  It  will  carry 
no  greater  load  and  will  not  better  hold  the  spikes.  Under  severe 
usage  it  will  no  better  resist  rail  and  spike  cutting,  and  other  forms 
of  mechanical  wear,  unless  specially  protected  with  tie  plates  and 
screw  spikes  at  considerable  additional  expense.  Under  very  severe 
usage  the  treated  tie  is  destroyed  as  quickly  as  the  untreated  tie. 

The  increase  in  the  length  of  life  of  the  treated  tie  is  the  only 
point  upon  which  its  superiority  can  be  based.  The  same  point  can 
be  raised  in  favor  of  the  white-oak  or  longleaf-pine  tie,  substituted 
for  a  red-oak  or  shortleaf-pine  tie. 

There  are  many  kinds  of  treatment  varying  widely  in  cost  and 
effectiveness,  the  effectiveness  not  always  being  in  direct  ratio  to 
the  costs.  The  effectiveness  of  treatments  varies  also  with  the  kinds 
of  wood.  It  is  difficult  after  a  few  years  to  identify  a  tie,  being 
removed  from  the  track,  as  a  treated  or  untreated  tie,  and  if  the 
former,  the  process  of  treatment  used,  unless  a  very  elaborate  rec- 
ord and  method  of  marking  for  identification  be  initiated  concur- 
rent with  the  authority  to  charge  the  cost  of  treatment  to  Invest- 
ment in  Road,  that  is  to  Capital  Account.  Otherwise  it  would  be 
impossible  to  accurately  separate  the  charges. 

The  rapid  rise  in  the  price  of  timber  has  increased  the  price  of 
the  tie  in  much  greater  proportion  than  the  cost  of  treatment  has 
increased.  Less  expensive  treatments,  that  have  been  found  ade- 
quate, are  being  used  more  and  more  In  place  of  the  more  expen- 
sive treatments  formerly  considered  necessary.  The  result  has  been 
that  the  ratio  of  the  cost  of  treatment  to  the  price  of  the  tie  has 
greatly  decreased,  making  the  use  of  treatment  not  only  show 
greater  economies  but  also  reducing  the  proportion  the  excess  cost 
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of  treatment  bears  to  the  total  cost  of  the  treated  tie.  This  should 
In  itself  stimulate  the  use  of  treated  ties  and  not  make  necessary 
resorting  to  the  doubtful  expedient  of  capitalizing. 

The  steady  increase  of  the  use  of  treated  ties,  until  now  a  large 
percentage  of  ties  used  are  treated,  rather  nullifies  the  id6a  that 
the  present  method  of  charging  out  the  cost  of  treatment  to  Main- 
tenance is  preventing  a  more  liberal  use  of  treated  ties. 

Nor  does  it  appear  that  the  charging  to  Investment  in  Road,  that 
is  capitalizing,  the  excess  cost  of  the  metal  tie  has  brought  about 
the  extensive  use  of  that  tie,  or  made  it  even  a  competitor  of  the 
treated  tie.  Millions  of  treated  ties  are  used  to  thousands  of  metal 
ties. 

The  writer  has  treated  this  subject,  not  from  the  standpoint  of 
the  accountant  or  the  financier,  but  rather  from  the  more  lowly 
standpoint,  i.  e.,  nearer  the  ground  of  the  Maintenance  Bnglneer. 
He  has  cheerfully  taken  Into  his  maintenance  costs  the  expense  of 
treating  to  date  some  12,000,0(>0  ties.  He  is  even  now  reaping  to 
no  inconsiderable  extent  the  full  benefits  of  the  price  paid.  He  is 
not  and  will  not  be  compelled  throughout  all  time  to  give  up  some 
portion  of  those  benefits  In  payment  of  Interest  charges,  or  in  other 
words,  to  pay  tribute  to  Capitalizing.  The  writer  favors  the  present 
practice  of  charging  the  cost  of  treating  ties  to  Maintenance. 

The  President:  Gentlemen,  there  is  lots  of  food  for  thought  In 
that  paper,  and  there  are  several  here  who  want  to  discuss  It.  Mr. 
Kelleher,  who  was  formerly  a  railroad  man,  and  is  now  on  the 
other  side  of  the  fence,  has  something  to  say. 

Mr.  Kelleher:  Mr.  President,  the  charge  to  maintenance  of  the 
extra  cost  of  treated  ties  seems  fundamentally  wrong  from  the 
standpoint  not  only  of  the  wood-preserving  industry,  but  also  in 
the  interest  of  the  economical  maintenance  of  the  railroads  them- 
selves; and  more  especially  is  this  true  in  the  case  of  those  roads 
not  so  strong  financially.  Most  railroads  operate  on  the  budget  sys- 
tem, and  when,  as  in  the  case  at  present,  under  the  classification 
of  the  Interstate  Commerce  Commission,  the  entire  cost  of  install- 
ing  treated  ties  Is  charged  to  maintenance  the  human  tendency  of 
the  officials  of  railroads  not  amply  provided  with  funds  is  to  make 
their  budget  go  as  far  as  possible  for  maintenance  for  the  present 
day  and  the  very  immediate  future,  thus  having  in  mind  a  relation 
of  expenses  during  their  own  administration,  letting  the  future  take 
care  of  itself. 

The  fact  that  the  Interstate  Commerce  Commission  allows  the  ex- 
cess cost  of  metal  ties  over  ordinary  untreated  ties  to  be  capitalized, 
disregarding  the  comparatively  small  number  of  metal  ties  in  use 
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as  compared  to  treated  ties,  would  from  a  sound  business  viewpoint 
justify  a  similar  charge  to  capital  of  the  cost  of  the  treated  tie  in 
excess  of  the  untreated  tie. 

The  data  presented  to  this  Association  of  the  results  from  use  of 
treated  ties  to  date  is  unanswerable  as  to  their  economy  and  if  the 
railroads  were  allowed  to  capitalize  the  excess  cost  of  the  treated 
tie  as  they  now  do  in  the  metal  tie,  many  railroad  officials  would 
install  treated  ties  in  replacement  of  untreated  ties  with  the  re- 
sulting economy  in  maintenance  over  many  successive  years  which 
surely  would  many  times  meet  the  comparatively  small  interest 
charge  on  the  capitalization  of  the  cost  of  the  treated  tie  as  com- 
pared with  the  untreated  tie. 

I  believe  also  it  would  be  interesting  to  ascertain  whether  in  mak- 
ing this  rule  of  charging  to  maintenance  the  cost  of  treated  ties 
the  Interstate  Commerce  Commission  had  before  it  full  data  and 
information  in  regard  to  the  matter,  and  assuming  that  they  had, 
whether  in  view  of  the  unquestioned  economy  of  treated  ties  as 
brought  out  by  the  recent  tests  and  other  data  by  this  Asssociation, 
that  the  matter  should  not  properly  be  reviewed  by  the  Commission 
and  the  excess  cost  of  treated  ties  be  capitalized  the  same  as  in  the 
case  of  metal  ties  which  would  simplify  the  problem  of  many  oper- 
ating and  executive  officers  of  railroads  and  allow  them  in  many 
cases  to  substitute  treated  ties  as  the  untreated  ties  are  replaced. 

Mr.  Graham:  I  believe  there  is  another  point  which  touches 
along  this  same  line,  and  that  is,  should  not  we  charge  to  Addi- 
tions and  Betterments  the  excess  cost  of  Grade  4  and  5  ties  over 
Grade  3?  In  other  words,  the  excess  cost  of  7  inch  ties  over  6  inch 
ties,  just  the  same  as  you  charge  the  extra  weight  of  rail  over  what 
you  replace. 

The  President:  Mr.  Hendricks,  who  took  the  opposite  viewpoint 
of  this  problem  has  a  written  discussion  on  this  paper  which  the 
secretary  will  read. 

Discussion  by  V.  K.  Hendricks. 

When  I  implied  in  my  paper  on  **E3conomics  of  Cross  Tie  Re- 
newals" that  the  wood  preservers  were  not  receiving  "fair  treat- 
ment" under  the  Interstate  Commerce  Commission  Classification  of 
Accounts,  it  was  far  from  my  mind  that  there  was  any  intentional 
unfairness,  or  that  they  were  by  any  means  the  only  ones  who 
would  benefit  by  a  change  which  would  capitalize  the  excess  cost  of 
treating  ties.  Possibly  I  should  have  hit  upon  a  happier  wording 
to  convey  that  meaning  without  allowing  the  possibility  of  such 
an  intimation. 
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I  realize  the  difficulties  In  the  way  of  capitalizing  this  excess  cost, 
as  brought  out  in  Mr.  Stimson's  paper,  but  also  realize  that  railroad 
accounting  is  necessarily  so  complex  that  It  is  probably  impossible 
to  devise  a  practical  classification  which  would  not  contain  some 
inconsistencies. 

The  present  classification  provides  that  the  original  cost  of  real 
estate  for  railroad  purposes  shall  be  charged  to  Capital  Account, 
but  makes  provision,  as  I  recollect,  that,  with  the  approval  of  the 
Commission  some  enhancements  in  value  over  the  original  cost 
may  be  capitalized.  Furthermore.  I  believe  the  U.  3.  Bureau  of 
Valuation,  in  making  its  valuations,  is  endeavoring  to  show  the 
number  of  ties  treated  with  zinc  and  separately  the  number  treated 
with  creosote,  and  I  presume  that  the  Bureau's  theory  is  to  base 
the  final  value  on  the  total  cost  of  the  treated  ties  rather  than  to 
exclude  the  excess  cost  of  the  treatment.  It  seems  wholly  con- 
sistent to  me  that  the  excess  cost  should  be  capitalized,  and  that 
such  excess  should  be  determined  wholly  through  the  accounts  of 
the  carrier,  although,  as  stated  by  Mr.  Stimson,  it  might  be  neces- 
sary to  devise  some  means  of  identification  in  order  to  show  the 
kind  of  tie  when  it  is  removed  for  replacement.  This  is  the  only 
objectionable  feature  I  see  at  this  time,  to  capitalizing  the  excess 
cost. 

It  is  true  that  there  has  heretofore  been  a  steady  and  healthy  in- 
crease in  the  use  of  treated  ties,  and  if  conditions  had  remained 
as  they  were  two  years  ago,  I  should  not  have  made  my  recommen- 
dation for  a  change  in  accounting.  The  Transportation  Act  of 
1'920,  however,  has  made  a  change  in  the  situation.  This  Act  pro- 
vides, I  believe,  that  all  net  earnings  of  a  railroad  over  6  per  cent 
on  the  valuation  placed  by  the  Interstate  Commerce  Commission 
on  such  railroad  shall  be  divided  so  that  only  half  of  such  excess 
can  be  used  for  dividends,  etc.  This  provision  may  not  be  stated 
quite  correctly,  but  I  am  sure  that  the  excess  over  6  per  cent  can- 
not be  handled  at  the  discretion  of  the  carrier,  as  had  been  the  case 
previously. 

Suppose  a  road  which  has  not  been  using  treated  ties  (but  where 
treated  ties  would  really  be  an  economy)  is  already  earning  just  6 
per  cent  net  on  such  value  as  the  Commission  may  place  on  it. 
What  incentive  is  there  to  starting  the  use  of  treated  ties?  As- 
suming that  all  conditions  as  to  earnings,  etc.,  would  remain  con- 
stant, the  use  of  treated  ties  would  swell  the  maintenance  charges 
for  some  years,  and  thus  reduce  the  amount  which  could  be  applied 
as  dividends  for  that  time.  When  the  full  saving  in  maintenance 
did  accrue  in  the  future,  all  of  the  excess  over  6  per  cent  would 
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have  to  be  divided,  so  that  the  road  would  receive  but  half  the 
benefit  of  the  economy.  The  result  would  be  the  same  with  roads 
which  now  earn  more  than  6  per  cent  (if  any)  except  that  the  net 
income  of  6  per  cent  might  not  be  reduced  by  the  excess  mainten- 
ance costs  during  the  first  few  years  after  the  change  in  kind  of 
ties. 

Now  suppose  that  the  excess  cost  of  treated  ties  is  capitalized. 
Then  the  maintenance  expenses  are  not  swelled  and  net  income  is 
not  reduced  temporarily,  and  in  addition  to  that,  if  previously  earn- 
ing more  than  6  per  cent  net,  the  road  would  be  permitted  to  retain 
for  dividends,  etc.,  a  greater  amount  than  previously  in  the  sum  of 
6  per  cent  on  the  additional  capitalization  before  dividing  up.  It 
ia  true,  of  course,  that  the  road  must  pay  Interest  on  this  additional 
capitalization,  if  borrowed. 

It  seems  to  me  that  capitalizing  the  excess  cost  of  treatment 
would  be  beneficial  to  the  railroads,  and  by  stimulating,  or  rather, 
not  standing  in  the  way  of  treating  railroad  timber,  it  would  not 
only  benefit  the  wood  preservers  as  well,  but  also  the  general  pub- 
lic, in  that  it  would  be  an  aid  towards  conservation  of  the  timber 
supply.  I  do  not  consider  that  a  desire  to  have  the  excess  cost 
capitalized  would  be  a  selfish  motive  on  the  part  of  this  Association. 
I  might  add  that  the  reason  steel  ties  have  not  come  into  more 
general  use,  is,  in  my  opinion,  that  they  will  not  generally  figure 
up  to  show  an  economy,  and  I  do  not  believe  permission  to  capitalize 
their  excess  cost  has  any  bearing  in  this  case. 

While  I  have  the  greatest  respect  for  Mr.  Stimson's  views,  I  can 
hardly  agree  with  him  in  this  case  under  present  conditions. 

The  President:  Are  there  any  other  remarks  on  Mr.  Stimson's 
paper? 

Mr.  Howson:  Mr.  President,  in  the  topic  that  Mr.  Stimson  has 
discussed  we  are  confronted  with  the  contrast  between  the  ideal 
and  the  practical.  Mr.  Graham  has,  I  think,  touched  on  one  of  the 
practical  problems.  This  is  entirely  an  accounting  matter.  *  The 
tie  is  going  to  cost  just  as  much  whether  we  charge  it  to  capital 
account  or  to  operating.  One  of  the  difficulties,  as  I  see  it,  is  that 
of  securing  a  proper  basis  from  which  to  start.  If  we  capitalize  the 
treatment  that  goes  into  the  tie  it  seems  to  me,  that  to  be  consist- 
ent, we  must  make  some  allowance  to  the  road  which  uses  a  larger 
tie,  or  to  the  road  which  uses  a  better  wood  than  some  which  might 
be  selected.  Likewise,  if  a  treated  tie  comes  out  of  track  due  to  a 
derailment  after  two  or  three  years  there  must  be  a  record  made 
of  that  tie  as  contrasted  with  the  tie  next  to  It,  which  is  not  treated, 
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in  order  to  get  the  renewal  cost,  because  obviously  you  cannot  put 
out  a  blanket  order  that  you  shall  add  to  the  capital  account  for  all 
ties  renewed  because  some  treated  ties  will  come  out  through  acci- 
dent and  other  causes.    In  other  words,  as  a  practical  procedure,  it 
seems  to  me  that  Mr.  Stimson's  position  is  correct,  for  with  the 
millions  of  ties  in  service  on  a  railroad  you  would  introduce  in- 
terminable accounting  by  doing  other  than  sajring  a  tie  is  a  tie. 
It  is  true  that  this  is  an  approximation,  but  as  a  practical  proce- 
dure it  seems  to  me  that  it  is  the  only  course  to  follow.    It  does 
penalize  the  road  that  goes  into  treated  ties  for  the  first  few  years. 
On  the  other  hand,  the  Transportation  Act  has  put  a  new  light  on 
certain  of  these  accounting  matters.    Mr.  Hendricks  has  touched 
on  one  phase  of  the  problem.    There  is  another  phase  to  the  prob- 
lem, because  the  road  that  is  earning  more  than  six  per  cent,  the 
prosperous  road,  will  earn  more  than  six  per  cent  and  will  come 
under  the  classification  that  Congress  had  in  mind  when  it  pro- 
vided for  the  division  of  the  earnings  over  6  per  cent  with  the 
Government.    As  a  matter  of  fact,  those  are  the  roads  that  the  men 
interested  in  timber  preservation  prefer  to  deal  with,  because  they 
are  the  roads  that  are  able  to  have  their  timber  treated.    The  road 
that  earns  over  6  per  cent  is  required  to  divide  with  the  Govern- 
ment 50t50  on  that  excess.    Suppose  it  goes  to  treated  ties,  and 
charges  them  to  operating.    During  the  earlier  years  until  it  gets 
down  to  a  normal  basis  that  will  tend  to  swell  the  maintenance 
account  and  will  turn  back  into  the  road  for  the  improvement  of 
its  property  an  operating  charge  or  maintenance  charge  which  oth- 
erwise would  be  divided  50-50  with  the  Government    Therefore  the 
more  prosperous  roads,  will,  I  am  inclined  to  think,  strongly  favor 
continuing  the  present  practice  of  charging  the  treatment  to  oper- 
ating expenses.    The  only  roads  on  which  the  treatment  of  timber 
will  be  stimulated,  in  my  opinion,  by  charging  the  additional  cost 
to  capital  account,  will  be  those  who  are  not  able  to  absorb  or  carry 
the  increased  maintenance  charge  during  the  first  few  years.    Those 
ro^d^  are  not  in  my  opinion,  the  best  prospects  for  the  use  of 
treated  timber  under  any  conditions.    They  are  the  weaker  roads 
and  probably  will  not  be  able  to  go  into  treated  timber  in  any  great 
number  for  some  time,  because  of  other  conditions  than  this  purely 
accounting  matter.    I  am  inclined  to  think  that  if  Mr.  Foley,  Mr. 
Waterman,  and  other  railroad  men  have  it  put  up  to  them  by  their 
management  that  the  increased  cost  of  treated  ties  is  to  be  charged 
to  capital  account,  and  that  it  is  up  to  them  to  provide  the  accurate 
records  for  their  accounting  to  the  Commission,  they  would  be  most 
ardent  supporters  of  Mr.  Stimson  because  they  would  require  an 
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office  force  far  In  excess  of  their  total  forces  that  they  now  have 
to  run  their  plant,  they  would  have  to  check  every  tie  that  comes 
out  of  track,  whether  treated  or  not;  if  it  is  not  treated  they  would 
have  to  make  out  a  report  giving  the  total  capital  charge  for  that 
tie,  whereas  if  the  tie  comes  out  is  a  treated  tie  the  charge  will 
be  an  operating  charge.  Those  of  you  who  have  been  confronted 
with  railroad  estimates  and  accounting  matters  know  something 
of  the  details  involved  when  you  are  handling  ties  in  the  millions. 

The  Pbesident:  Mr.  Howson  has  very  well  put  it  up  to  you 
members  who  wish  to  do  this,  how  to  do  it.  Mr.  Schnatterbeck, 
have  you  anything  to  add  at  this  time? 

Mr.  Schn atterbbok  :  Judging  from  the  inspections  I  have 
made  of  some  of  the  larg^er  railroads  that  have  asked  for  settle- 
ment with  the  Government  in  liquidation  of  their  claims  to  wind 
up  Federal  control  of  their  properties,  I  find  that  all  roads  do  not 
agree  on  the  method  of  accounting  for  their  cross-ties.  For  in- 
stance, the  Purchasing  Agent  will  buy  the  ties,  and  on  most  roads 
the  Accounting  Department  will  assemble  the  costs  to  be  attached 
to  those  ties.  To  the  initial  cost  of  the  tie  is  frequently  added  in- 
spection, handling  and  work-train  service  in  distributing  the  ties, 
so  by  the  time  the  tie  gets  through  the  accounts  it  will  have  on  it 
maybe  a  half  dozen  or  dozen  charges.  I  remember  my  experience 
on  a  big  Central  Western  road,  where  I  met  the  Assistant  to  the 
President,  who  had  the  authority  to  approve  any  revaluation  of  the 
corporation's  cross-tie  claim  against  the  Government.  This  railroad 
official  was  well  informed  on  cross-tie  matters,  and  questioned  my 
appraisal  of  the  corporation's  claim,  because  I  had  added  to  the 
cost  of  treatment  certain  handling  charges  at  the  treating  plant. 
He  said:  **That  cost  is  not  an  operation  charge.  We  run  it  in  our 
maintenance  costs,  and  therefore,  the  treatment  of  ties  should  not 
be  charged  with  same."  Yet  on  another  large  railroad  using  treated 
ties  these  handling  charges  were  considered  properly  taxable  on  the 
cost  of  treatment. 

Now  that  there  Is  such  a  difference  of  opinion  on  accounting 
methods  on  railroads  having  tie-treating  plants  or  that  are  under 
contract  with  commercial  plants  for  the  treatment  of  their  ties,  and 
recognizing  the  great  importance  of  cross-ties  in  the  material  ac- 
count of  our  railroads,  it  seems  expedient  to  have  a  uniform  method 
of  accounting  for  the  cost  of  ties.  It  may  not  matter  to  the  rail- 
road as  a  common  carrier  what  allocation  is  made  of  the  expenses 
incurred  In  obtaining  the  necessary  cross-tie  supply,  but  it  does  in- 
terest the  railroad  as  a  corporation  responsible  to  its  security-hold- 
ers for  an  equitable  return  on  their  Investment.    On  the  other  hand. 
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the  short  term  of  the  existing  management  of  a  railroad  necessarily 
compels  economy  in  operating  costs,  and  this  in  part  may  explain 
the  deplorable  practice  of  certain  department  heads,  anxious  to 
lower  their  costs,  who  try  to  shift  on  others  as  many  charges  as 
will  be  taken  up  by  those  departments.    This  does  not  seem  fair. 

You  will  find  in  going  over  the  railroads  that  opinions  differ  even 
on  established  customs.  It  depends  entirely  upon  the  official  to 
whom  you  are  talking.  If  he  is  a  man  in  charge  of  a  treating  plant 
he  is  going  to  try  in  every  way  to  reduce  the  cost  of  treatment. 
He  will  not  hesitate  to  take  from  his  charges  a  fraction  of  a  cent 
per  tie  treated,  and  put  it  on  another  department  of  the  railroad, 
and  Insist  that  it  belongs  there  and  does  not  belong  to  the  cost  of 
treating  ties.  It  requires  unusual  skill  sometimes  to  attain  a  rec- 
ord low  cost  of  treatment  at  the  expense  of  another  department  of 
a  railroad,  and  it  is  surprising  that  this  branch  of  cost  accounting 
has  not  received  the  universal  attention  it  deserves. 

I  am  very  glad,  therefore,  that  Mr.  Stimson  by  his  able  paper 
has  awakened  interest  in  this  important  subject.  While  I  was  con- 
nected with  the  Baltimore  &  Ohio  Kailroad  I  had  opportunity  to 
discuss  with  its  officials  many  cost  problems,  but  I  had  never  been 
so  forcibly  impressed  with  the  vital  importance  of  this  subject  until 
I  was  shifted  out  into  the  field  as  a  special  inspector  for  the  United 
States  Railroad  Administration  to  appraise  the  claims  of  the  rail- 
roads for  differences  in  their  cross-tie  supply  at  the  beginning  and 
end  of  Federal  control.  The  Department  of  Materials  and  Supplies, 
Division  of  Liquidation  Claims,  of  the  United  States  Railroad  Ad- 
ministration, organized  soon  after  the  railroads  were  returned  to 
their  owners,  is  trying  by  careful  inspection  and  revaluation  to  ad- 
just the  claims  of  the  carriers.  It  is  a  man's  job,  as  great  in  some 
respects  as  that  which  tested  the  ability  of  the  men  who  created 
and  carried  on  the  extraordinary  task  of  the  Division  of  Purchases 
and  Stores  under  the  old  regime  of  the  United  States  Railroad  Ad- 
ministration. 

In  my  investigations  for  the  Government  I  have  talked  to  railroad 
presidents,  vice  presidents,  general  managers,  accounting  officials 
and  their  subordinates,  and  have  never  found  two  authorities  hand- 
ling competitive  railroad  inventories  who  were  in  agreement  on 
common  theories.  Consequently,  the  adjustment  of  claims  for  cross- 
ties,  or  other  materials  and  supplies  received  and  returned  by  the 
Director  General  of  Railroads  offers  exceptional  opportunity  for  a 
study  of  accounting  methods  of  transportation  corporations. 

The  opinion  current  generally,  heard  on  my  tours  of  inspection, 
is  that  the  railroads  need  more  money  for  rehabilitation  and  con- 
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tlnued  operation.  Therefore,  it  is  the  desire  of  tlie  Government  to 
hurry  the  appraisal  of  the  railroads*  claims  so  that  a  prompt,  rea- 
sonable settlement  may  be  made.  Unfortunately,  the  inventories 
and  supporting  records  of  many  railroads  make  the  governmental 
check  long  and  tedious,  and  frequently  the  accounting  data  do  not 
classify  cross-ties  and  other  materials  properly,  making  it  difficult 
to  price  the  units  so  that  a  fair  valuation  can  readily  be  made  of 
the  corporation's  claim.  The  change  in  the  cross-tie  specification 
of  all  railroads  during  Federal  operation  partly  explains  why  so 
many  inventories  have  not  been  prepared  on  a  comparative  basis 
at  the  beginning  and  end  of  Federal  control.  This  condition  has 
also  brought  to  light  how  incomplete  are  the  cross-tie  records  on 
many  railroads. 

Some  of  the  difficulties  encountered  in  checking  the  inventories 
submitted  for  final  settlement  with  the  railroads  would  have  been 
largely  eliminated  had  the  accountant  and  the  material  man  cooper- 
ated more  generously.  The  same  theory  is  manifest  In  accounting 
for  the  cost  of  cross-ties. 

Gentlemen,  it  is  not  a  question,  of  trying  to  cut  down  the  cost 
of  ties  unreasonably.  It  is  purely  a  question  of  what  are  the  legiti- 
mate charges  to  attach  to  the  tie  you  put  in  track.  Whether  you 
post  the  charges  in  the  capital  account,  the  operating  account,  the 
maintenance  account  or  an3rwhere  else,  the  charges  get  in  the  rec- 
ords, and  the  vital  question  is,  what  does  that  tie  cost,  or  what  did 
it  cost? 

Now,  let  us  consider  the  problem  of  treating  costs.  At  some 
plants  it  is  the  practice  to  charge  against  the  tie  treated,  not  alone 
the  treating  cost  of  the  tie,  but  also  the  expense  of  unloading  for 
seasoning,  loading  for  treatn^ent,  and  shipping  out  the  treated  tie, 
plus  supervision  and  an  overhead  charge. 

The  query  is,  what  is  the  proper  charge  to  make  on  the  treated 
tie.  What  is  that  tie  worth  in  track?  When  you  have  a  unified 
method  of  accounting  you  will  find  that  out,  but  not  until  then. 
[Applause.] 

T%E  PBEflroENx:  Are  there  any  other  comments  in  connection 
with  Mi*.  Stimson's  report? 

Mr.  Howson:  There  is  an  organization  which  works  very  closely 
with  the  Interstate  Commerce  Commission  in  accounting  matters, 
the  Association  of  Railway  Accounting  Officers,  a  branch  of  the 
American  Railway  Association.  If  it  is  the  consensus  of  opinion 
that  this  Association  feels  that  these  charges  are  not  properly  allo- 
cated, it  might  be  a  proper  matter  to  bring  to  the  attention  of  thht 
association,  with  the  suggestion  that  a  joint  committee  work  It  out. 

20— A.  w.  P.  A. 
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The  President:     How  do  you  feel  about  that,  gentlemen? 

Mb.  Meyeb:     I  second  the  motion. 

Mb.  Joyce:  Mr.  President,  I  suggest  that  the  Executive  Commit- 
tee get  in  touch  with  the  Accounting  Association  to  see  if  there  is 
opportunity  to  work  with  them  along  these  lines,  and  if  there  is 
to  appoint  the  necessary  committee  to  furnish  such  cooperation. 

The  President:  It  has  been  suggested  that  the  officers  for  next 
year  get  in  touch  with  that  Section  of  the  A.  iR.  A.  which  has  to  do 
with  accounting,  and  determine  whether  they  would  cooperate  in 
the  matter  of  proper  accounting  for  cross  ties,  and  the  charges  in 
cident  thereto. 

I  do  not  wish  to  hurry  too  fast.  I  wish  to  give  plenty  of  oppot* 
tunity  for  discussion  of  this,  one  of  the  best  papers  at  our  meeting; 
but  if  there  is  no  further  discussion  we  will  take  up  the  report  of 
Subcommittee  6-3  on  Car  Loading. 

Mb.  Larkin:  Mr.  President,  we  can  dispose  of  this  paper  very 
rapidly.  The  Committee  has  been  unable  to  develop  any  new  meth- 
ods for  loading  box  cars  with  cross-ties.  The  only  prospect  that  I 
see  of  bringing  out  anything  for  the  Association  is  to  invite  any 
suggestions  or  discussions  of  this  matter  to  see  if  it  is  possible  that 
any  developments  have  occurred  in  this  connection  during  the  last 
year. 

The  PtesiDENT:  You  will  remember  Mr.  Larkin  last  year  said 
he  had  a  psychological  report  to  make,  relative  to  car  loading.  We 
hoped  he  would  improve  on  that  this  year.  Mr.  Angler  has  devel- 
oped a  proposition  for  car  loading  which  will  be  brought  up  in  con 
nection  with  material  handling  as  I  understand  it.  Are  there  any 
other  comments  on  this  subject?  If  not,  we  will  turn  to  the  report 
of  Subcommittee  6-5  on  Insurance,  ^s  there  anyone  here  to  pre 
sent  the  report  on  Insurance?  You  will  remember  that  there  was  a 
very  general  feeling  that  there  is  a  possibility  of  our  getting  to- 
gether on  more  uniform  charges  by  insurance  companies  on  creo- 
soted  tie  and  timber  treating  plants,  and  as  a  result  of  this  feeling 
there  was  a  committee  appointed  to  investigate  this  problem,  and  he 
says  in  a  personal  letter  to  me: 

"At  the  time  this  committee  was  named  and  I  accepted  the  chair- 
manship it  occurred  to  me  the  subject  of  insurance  was  one  of  de- 
cided interest  to  the  members  of  the  association.  I  had  expected 
that  the  committee  would  receive  strong  support  from  the  members, 
but  it  would  appear  that  this  is  a  subject  of  comparatively  little  in- 
terest to  the  members  as  is  evidenced  by  the  fact  that  this  com- 
mittee has  been  unable  to  secure  any  data  from  members  for  use 
in  its  work.  We  received  no  support  at  all  from  those  who  were  in 
a  position  to  be  of  assistance." 
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He  suggests  that  unless  there  is  a  decided  feeling  that  this  Com- 
mittee be  continued  that  the  matter  be  dropped  for  the  present. 
What  is  your  pleasure  in  this  matter,  gentlemen? 

Mb.  Manley:  I  move  the  suggestion  of  the  Chairman  be  adopted, 
and  that  the  subject  be  dropped. 

Mb.  Cubtin:     I  second  the  motion. 

The  Pbesibent:  It  is  moved  and  seconded  that  the  question  of 
insurance  be  dropped,  as  one  of  the  Committee  suggests,  for  the 
present.  All  in  favor  of  that  motion  please  say  "aye";  opposed, 
"no".    It.  is  so  ordered. 

Next  will  be  the  report  of  Committee  6-6,  Pressure  Machinery. 


REPORT  OF  COMMITTEE  NO.  6-6— PRESSURE 
MACHINERY 

To  the  Merribers  of  the  American  Wood  Preservers'  Association: 

The  instructions  to  this  Committee  were,  "Make  careful  study 
and  report  on  the  various  methods  used  In  forcing  the  preservative 
into  the  wood." 

In  the  broadest  sense,  these  instructions  could  be  interpreted  to 
include  any  mean^  that  may  be  employed  to  obtain  a  greater  ab- 
sorption or  deeper  penetration  of  the  preservative  than  the  natural 
absorptive  properties  of  the  wood  will  effect.  Under  such  an  inter- 
pretation the  Committee's  assignment  would  include  methods  used 
in  the  so-called  non-pressure  processes,  W'hich,  to  some  extent  util- 
izes the  pressure  of  the  atmosphere  to  force  the  preservative  into 
the  wood.  The  title  of  the  Committee,  "Pressure  Machinery,"  indi- 
cates that  so  broad  an  interpretation  of  the  instructions  was  not  in- 
tended and  the  Committee  has,  therefore,  confined  its  consideration 
to  methods  used  in  forcing  preservative  into  the  wood  by  the 
mechanical  application  of  pressure  above  atmospheric. 

According  to  several  early  writers*  on  wood  preservation,  treat- 
ment of  timbers  in  a  closed  cylinder  with  pressure  applied  to  the 
preservative  was  first  accomplished  by  Breant,  a  Frenchman,  In 
1831.  It  is  not  certain  whether  he  succeeded  in  obtaining  much 
more  than  atmospheric  pressure;  certainly  little  use  was  made  of 
his  process.  The  first  practical  use  of  pressure  above  atmospheric 
was  made  by  John  Bethell.  His  process  wsb  patented  in  1838  and 
presumably  his  use  of  mechanically  applied  pressure  dated  from 
about  that  time.  Sir  William  Burnett's  process  for  treatment  with 
zinc  chloride  also  dates  from  1838  but  the  method  first  used  was  by 


»"Dry   Rot  In   Timber"   by  Britton    (1875),  and   "The  Preacrvatlon   of 
Timber  by  the  Use  of  Anti.septlcs"  by  Samuel  Bagster  Boulton   (1885). 
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immersion  in  open  tanks.  It  is  uncertain  when  treatment  in  closed 
cylinders  under  pressure  was  first  used  with  zinc  chloride  but  such 
a  plant  was  in  operation  in  1847. 

In  treating  operations  carried  on  in  a  closed  cylinder,  the  pre- 
servative is  forced  into  the  wood  by  super-atmospheric  pressure  cre- 
ated by  forcing  or  pumping  additional  preservative  into  the  treat- 
ing cylinder  after  it  has  been  filled  with  preservative  fluid.  The 
mechanical  means  for  applying  such  pressure  may  be  classed  into 
two  main  groups:  (1)  hydraulic  pumps  acting  directly  on  the 
preservative  fluid,  and  (2)  compressed  air  in  auxiliary  tank  con- 
nected with  the  treating  cylindier  and  partly  filled  with  the  pre- 
servative fluid. 

From  the  time  that  pressure  was  flrst  used  in  the  Bethell  and 
Burnett  processes  until  the  present  time,  the  commonly  employed 
means  of  creating  pressure  has  been  by  the  use  of  pumps.  Com- 
pressed air  was  first  used  for  this  purpose  in  1865.  In  that  year 
Samuel  Boulton  patented  a  process  for  using  sulphate  of  copper 
solution  under  pressure.  The  timber  was  submerged  in  the  pre- 
servative in  an  open  wooden  tank,  which  was  placed  in  a  closed 
iron  cylinder,  an  arrangement  designed  to  prevent  the  preserva- 
tive from  injuring  the  cylinder.  The  pressure  applied,  according 
to  the  inventor,*  was  "that  of  condensed  air,  a  condensing  air  pump 
being  used  capable  of  maintaining  an  effective  pressure  of  200 
pounds  to  the  square  inch."  It  is  not  certain  when  compressed 
air  in  an  auxiliary  tank  was  flrst  employed  to  apply  pressure  to 
preservative  in  the  treating  cylinder.  It  w'as  probably  first  used 
in  the  United  States  in  1910  at  the  treating  plant  of  the  Chicago 
and  North  Western  Railroad  at  Escanaba,  Michigan.  Previous  to 
that,  however,  compressed  air  had  been  employed  in  Europe  for 
several  years  at  least. 

Machinery  used  for  creating  pressure  in  the  treating  cylinder  by 
forcing  additional  preservative  into  the  cylinder  may  be  classed  as 
follows: 

1.  Pressure  pumps  of  the  following  tyt)es: 

(Single  and  duplex  horizontal  piston  type  pumps. 

Single   and    duplex   outside   center   or   end   packed   plunger 

pumps. 
Single   and   duplex   horizontal   outside   end   packed   plunger 

pumps  of  the  pot  valve  type. 

2.  Air  compressors  of  the  following  types: 

Vertical,  single  or  duplex  high  speed  air  compressors,  steam 

or  motor  driven. 
Single  or  duplex  horizontal  steam  driven  air  compressors. 
Single  horizontal  two  stage  steam  driven  air  compressors. 
Duplex  or  compound  horizontal  two  stage  steam  driven  air 

compressors. 

*  "The  Preservation  of  Timber."     Boulton. 
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The  manner  in  which  the  different  types  of  pressure  applying 
equipment  is  used  in  modern  treating  operations  is  generally  un- 
derstood and  is  therefore  not  here  explained  in  detail.  Briefly 
stated,  the  essential  equipment  is  (1)  a  treating  cylinder;  (2) 
working  tanks  containing  preseryative;  (3)  means  of  filling  treat- 
ing cylinder  with  preservatives;  and  (4)  means  for  forcing  addi- 
tional preservative  into  the  treating  cylinder.  When  pumps  are 
used,  the  preservative  is  pumped  from  a  working  tank  directly  into 
the  treating  cylinder.  When  compressed  air  is  employed,  an  auxil- 
iary closed  pressure  tank  is  required.  By  maintaining  such  an 
auxiliary  tank  partly  filled  with  preservative  and  connected  with 
the  treating  cylinder,  and  by  compressing  the  air  in  the  tank, 
additional  preservative  is  forced  into  the  wood. 

Methods  of  applying  pressure  and  types  of  machines  used  may 
be  considered  (1)  with  reference  to  the  effect  on  material  treated 
and  (2)  from  a  practical  operating  standpoint. 

The  effect  of  pressure  on  material  treated  depends  on  (1)  the 
amount  of  pressure,  (2)  its  duration,  and  (3)  the  rate  at  which  it 
is  applied.  The  results  contingent  on  these  three  factors  will  be 
the  same  regardless  of  the  manner  of  applying  pressure  as  long  as 
the  ability  to  control  the  amount  of  pressure  is  the  same.  As  far 
as  effect  on  material  treated  is  concerned,  therefore,  the  best 
method  of  applying  pressure  is  that  method  that  makes  possible 
the  closest  control  of  the  pressure  curve. 

In  applying  pressure  by  means  of  steam  driven  pumps,  fluctua- 
tions in  the  steam  pressure  and  the  difficulty  of  controlling  the 
speed  of  most  tsrpes  of  pumps  result  in  frequent  and  rapid  changes 
of  the  pressure.  Modern  automatic  steam  governors  and  pressure 
regulators  will  overcome  this  difficulty  to  a  large  degree.  But  even 
when  such  regulating  equipment  is  used  the  pressure  curve  will 
usually  be  rather  irregular  and,  unless  the  operator  is  watchful, 
may  transgress  the  prescribed  limits.  Users  of  the  compressed  air 
system  for  applying  pressure  claim,  with  some  reason,  that 
changes  in  the  amount  of  pressure  are  less  abrupt  and  that  with 
the  same  attention  on  the  part  of  the  operator,  the  pressure  will  be 
more  constant  and  steady  and  show  lees  deviation  from  the  curve 
aimed  at. 

In  considering  the  methods  of  applying  pressure  from  the  stand- 
point of  plant  operation,  the  following  factors  are  important: 

1.  Amount  and  cost  of  equipment  required. 

2.  Maintenance  of  equipment. 

3.  Capacity  of  equipment,  particularly  with  reference  to  the 

use  of  one  pressure  producing  unit  for  two  or  more 
cylinders. 
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4.  Use  of  equipment  in  operations  other  than  the  applica- 

tion of  pressure  to  preservatiye  in  cylinder. 

5.  Power  required. 

6.  Ease  of  operation  and  attention  required. 

7.  Cleanliness. 

The  cost  of  equipment  for  applying  pressure  hy  means  of  pumps 
is  less  than  the  cost  of  equipment  for  using  compressed  air.  Pres- 
sure pumps  cost  less  than  air  compressors,  less  piping  is  neces- 
sary, and  the  use  of  a  cheaper  type  of  working  tank  is  possible. 

With  less  and  cheaper  equipment  lower  maintenance  cost  would 
be  expected  for  pumping  equipment  than  for  compressed  air  equip- 
ment. This  is  true  of  single  cylinder  plants,  but  there  is  probably 
not  a  great  difference  in  plants  equipped  with  two  or  more  cylin- 
ders. Where  the  preservative  ia  zinc  chloride  or  a  zinc-creosote 
mixture,  the  corrosive  action  of  the  zinc  results  in  an  increase  in 
the  cost  of  maintaining  pressure  pumps  but  does  not  increase  the 
cost  of  maintenance  of  equipment  for  applying  pressure  by  com- 
pressed air. 

With  pressure  pumps  a  single  pressure  producing  unit,  consist- 
ing of  one  pressure  pump  and  one  working  tank,  will  serve  but 
one  cylinder.  With  compressed  air,  one  air  compressor  will  serve 
two  or  more  cylinders  by  providing  a  pressure  tank  for  each  cylin- 
der. The  initial  cost  and  maintenance  per  cylinder  of  pressure 
applying  machinery  is,  therefore,  reduced  as  the  number  of  cylin- 
ders is  increased. 

Equipment  for  applying  pressure  to  cylinder  by  compressed  air 
can  also  be  used  for  moving  liquid  preservatives  and  for  forcing 
preservative  from  the  treating  cylinder  at  the  end  of.  the  pressure 
period.  It  can  also  be  used  for  the  application  of  initial  air  pres- 
sure in  treating  by  the  Rueping  process.  Pressure  pumps  used  for 
applying  pressure  have  little  other  practical  use  about  a  treating 
plant.  These  factors  should  be  taken  into  consideration  in  com- 
paring the  initial  cost  of  installing  pressure  producing  equipment. 

In  a  single-cylinder  plant  a  compressed  air  outfit  for  applying 
pressure  requires  more  steam  to  operate  than  a  pressure  pump. 
With  additional  cylinders,  however,  this  difference  in  steam  re- 
quired becomes  less.  In  using  compressed  air,  the  amount  of 
steam  required  becomes  less.  In  using  compressed  air,  the  amount 
of  steam  required  depends  on  the  type  of  compressor  used.  The 
locomotive  type  air  pump  uses  considerably  more  steam  than  other 
types  of  compressors  and  little  or  no  use  can  be  made  of  the  ex- 
haust steam.  It  is  claimed  by  users  of  compressed  air  that  the 
cost  and  ease  of  operation  and  the  attention  required  is  less  for  air 
equipment  than  for  pressure  pumps.    An  admitted   advantage  of 


Digitized  by  VjOOQIC 


American  Wood-Preservers'  Association     311 

compressed  air  is  its  cleanliness,  the  leakage  of  preservatives  in 
the  treating  room  being  largely  eliminated. 

In  a  paper  by  Mr.  P.  J.  Angler  in  the  1914  proceedings  ot  this 
Association  and  a  discussion  of  that  paper  by  Mr.  W.  L.  Bacon,  the 
following  advantages  are  claimed  for  compressed  air: 

1.  The  initial  cost  of  installing  the  air  pump  system  is  more 

than  for  the  hydraulic  pump  system,  but  the  maintenance 
is  less  and  in  the  long  run  air  is  more  economical. 

2.  One  air  pump  is  ample  for  three  cylinders,  while  one  hydraulic 

pump  is  required  for  each  cylinder. 

3.  It  is  possible  to  operate  two  or  three  cylinders  with  one  auxil- 

iary pressure  tank  but  a  more  satisfactory  arrangement  is 
to  have  one  tank  for  each  cylinder,  such  tank  serving  in  the 
triple  capacity  of  pressure  tank,  measuring  tank  and  drain 
tank. 

4.  An  air  pump  is  a  necessity  in  plants  using  hydraulic  pumps 

for  blowing  back  solution,  unless  those  plants  are  equipped 
with  expensive  underground  receiving  tanks. 
6.  It  is  practically  impossible  to  maintain  steady  and  constant 
pressure  with  the  hydraulic  pump  while  with  the  air  pump 
this  is  easily  accomplished. 

6.  The  maintenance  of  one  air  pump  is  much  less  than  three 

hydraulic  pumps  and  is  decidedly  cleaner.  With  hydraulic 
pumps  there  is  more  machinery,  tanks,  piping  and  valves  to 
maintain.  Pumping  and  agitating  zinc  chloride  solution  or 
a  zinc-creosote  mixture  is  injurious  to  the  pumping  ma- 
chinery, while  such  damage  will  be  largely  eliminated  if 
these  operations  are  performed  by  means  of  compressed  air. 

7.  The  amount  of  steam  required  to  operate  one  air  pump  is  not 

more  than  would  be  required  to  operate  three  hydraulic 
pumps. 

8.  With  hydraulic  pumps  there  is  more  work  for  the  engineer 

and  unless  everything  is  compactly  arranged  he  will  re- 
quire an  assistant  while  with  the  air  pump  one  man  can 
easily  look  after  the  entire  operation. 

With  reference  the  use  of  compressed  air  at  the  C.  &  N.  W.  plant 
where  it  was  first  used  in  this  country,  Mr.  Bacon  states  "that  the 
change  from  the  force  pump  at  Escanaba  in  1910  resulted  entirely 
satisfactory,  adding  much  to  the  eflaciency  of  treating  operations 
and  greatly  cutting  down  the  former  heavy  maintenance  charges, 
doing  away  with  frequent  and  costly  delays,  and  as  a  whole  tend- 
ing to  betterment  and  cleanliness." 

That  this  is  also  true  on  the  Baltimore  and  Ohio  ^Railroad  at 
Green  Spring  is  attested  by  a  statement  of  Mr.  Angler  "that  after 
nine  years  service  under  every  condition  the  use  of  compressed  air 
has  proven  entirely  satisfactory." 

The  proper  control  of  pressure  and  temperature  is  essential. 

The  Committee  believes  that  the  use  of  governors,  regulators, 
relief  valves  and  other  appliances  for  regulation  of  pressure  Is  of 
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great  importance  and  for  future  work  recommends  the  study  and 
investigation  of  different  types  of  mechanical  apparatus  for  con- 
trolling pressure  and  temperature  in  the  treating  cylinder. 

The  Committee  believes  the  use  of  gauges  for  determining  and 
recording  pressure  in  the  treating  cylinder  is  of  great  importance. 
A  new  type  of  recording  instrument  designed  by  the  Forest  Prod- 
ucts Laboratory  and  which  has  proven  very  satisfactory  is  de- 
scribed in  a  paper  by  Mr.  Geo.  M.  Hunt  and  submitted  by  the  Com- 
mittee as  an  appendix  to  this  report.  The  Committee  recommends 
the  further  study  of  indicating  and  recording  guages. 

E.  E.  Alexander,  Chairman 
Wm.  a.  CecU/ 
J.  H.  Grow 
W.  E.  Jackson 
E.  S.  Parks 


APPENDIX 

A   3iKW   RECORDING   INSTRLMKNT 

Geo.  M.  Hunt 

In  Charge  Section  of  Wood  Preservation 
Forest  Products  Laboratory 

In  keeping  records  in  treating  plant  operations  simplicity  and 
accuracy  are  of  the  greatest  importance,  whether  the  records  per- 
tain to  an  experimental  treating  plant  or  to  commercial  sized  oper- 
ations. Recording  thermometers  and  gauges  are  a  great  advance 
over  simple  indicating  instruments,  and  the  almost  universal  use 
of  recording  instruments  in  treating  plants  is  evidence  of  their 
usefulness. 

Most  of  the  recording  instruments  used  by  wood  preserving 
plants  have  circular  charts,  good  for  24  hours,  and  separate  charts 
are  used  for  temperature,  vacuum,  and  pressure.  Seven-day  charts 
are,  of  course,  available,  but  I  do  not  believe  they  are  commonly 
used  in  treating  plants  to  show  cylinder  conditions.  When  24- 
hour  charts  are  used  part  of  the  record  of  a  run  may  appear  on  one 
chart  and  part  on  another,  especially  in  treatments  which  require 
more  than  24  hours.  This  may  be  avoided  by  leaving  the  charts 
on  more  than  24  hours,  but  confusion  is  likely  to  result. 

A  more  important  disadvantage  of  the  present  type  of  instru- 
ments is  the  fact  that  in  order  to  keep  a  record  of  the  treatment 
it  is  necessary  to  retain  three  charts,  circular  in  form  and  Incon- 
venient to  file.  When  it  is  desired  to  learn  from  the  records  the 
conditions  which  existed  in  the  cylinder  at  a  given  time  it  is  neoes- 
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Fig.  2.    A  typical  record  made  by  the  combined  temperature  pres- 
sure and  vacuum  recording  gauge. 
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sary  to  refer  to  two  or  three  charts,  which  is  inconvenient  and 
opens  the  way  to  errors. 

With  these  considerations  in  view,  the  Forest  Products  Labora- 
tory in  1916  asked  a  well-known  gauge  manufacturer  to  make,  on 
special  order,  a  recording  instrument  which  would  record  tempera- 
ture, pressure,  and  vacuum  on  one  chart.  After  considerable  cor- 
respondence and  a  trip  to  the  factory  the  instrument  shown  in 
figure  1  was  produced.  This  instrument  uses  a  chart,  as  shown 
in  figure  2,  which  will  make  a  continuous  record  at  the  rate  of  one 
inch  per  hour  for  any  desired  time  up  to  45  days.  From  this 
record  one  can  tell  at  a  glance  the  conditions  which  existed  in  the 
cylinder  at  any  time  during  the  treating  period. 

The  pressure  and  vacuum  records  are  made  by  the  same  pen,  and 
the  mechanism  which  operates  this  pen  is  necessariljT  so  con- 
structed that  it  cannot  be  injured  by  either  pressure  or  vacuunk 
This  is  a  distinct  advantage  over  some  kinds  of  pressure  and 
vacuum  gauges  in  use. 

This  instrument  is  connected  to  our  largest  treating  cylinder. 
It  has  been  used  to  a  considerable  extent  In  our  experimental  work 
during  the  past  year  and  has  been  found  very  satisfactory.  Other 
recording  or  indicating  thermometers  and  gauges  are  used  on  this 
cylinder  only  when  the  work  is  of  such  a  nature  that  especially 
accurate  records  are  needed.  For  all  ordinary  work  no  additional 
gauge  is  required. 

While  this  instrument  is  not  considered  the  last  word  in  record- 
ing gauges,  we  feel  that  it  is  a  distinct  advance,  and  makes  avail- 
able to  treating  plant  operators  and  inspectors  a  better  record  than 
has  previously  been  possible.  A  further  advance,  which  has  not 
as  yet  been  found  practicable,  would  be  to  have  on  the  same  chart, 
along  with  the  temperature,  pressure,  and  vacuum  records,  a  con- 
tinuous record  of  the  height  of  the  treating  solution  in  the  work- 
ing tanks.  With  this  addition  one  would  have  a  fairly  complete 
record  of  the  treatment  in  the  simplest  and  most  convenient  form. 

Mr,  Alexander:  I  move  the  report  of  Committee  6-6  be  accepted 
as  information. 

Mr.  Waterman:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  report  of 
Committee  6-6  be  accepted  as  information.  It  is  now  open  for  dis- 
cussion. Are  there  any  questions?  If  not,  all  in  favor  of  the  mo- 
tion as  given  please  say  "aye";  opposed,  a  like  sign.  It  is  so  or- 
dered and  the  committee  Is  excused  with  our  thanks. 

The  next  will  be  the  report  of  Committee  6-^.  on  Adzing,  Boring 
and  Perforating  Layouts. 
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REPORT  OF  COMMITTEE  NO.  6-2— ADZING,  BORING 
AND  INCISING  LAYOUTS 

To  the  memhers  of  the  American  Wood-Preservers*  Association: 

Tie  adzing,  boring,  and  perforating  layouts  are  of  two  classes, 
portable  and  stationary.  Portable  outfits  are  arranged  to  be 
taken  into  tbe  tie  yard  where  ties  are  machined  before  they  are 
loaded  into  the  tram  cars  and  taken  to  the  retorts.  They  are 
also  used  out  along  the  right  of  way  where  ties  are  accumulated 
in  small  quantities  only,  but  it  is  desired  that  they  be  machined. 
Stationary  outfits  are  erected  on  concrete  foundations  in  per- 
manent buildings  within  the  tie  yard  and  trains  of  loaded  tram 
cars  enroute  from  the  tie-stacking  yard  to  the  retort  house  are 
side-tracked,  pass  through  the  tie  adzing  mill  and  the  ties  ma- 
chined. 

Advantages  of  either  type  are  peculiar  to  the  local  conditions 
under  which  they  must  operate.  In  general,  the  portable  ar- 
rangement is  less  expensive;  the  operation  costs  practically  the 
same,  but  the  stationary  type  is  capable  of  greater  output.  Rail- 
road companies  wishing  to  furnish  machines  for  use  in  commer- 
cial yards  somewhat  favor  the  portable  type  since  it  can  easily 
be  removed  at  the  completion  of  the  contract.  Practically  all 
concerns  having  permanent  tie  yards  install  stationary  machines. 

The  equipment  consists  of  independent  machines  for  adzing, 
boring,  trimming,  branding  and  incising  cross  ties,  together  with 
auxiliary  equipment,  including  means  for  handling  ties,  shavings 
and  refuse  removal  S3rstems,  tool  room  outfits  and  power  plants. 
Machines  are  to  be  had  so  arranged  that  any  one  or  more  of  the 
operations  may  be  provided  for  in  either  the  portable  or  station- 
ary layouts  without  the  necessity  of  making  the  complete  instal- 
lation. Since  it  is  more  vital  that  southern  pine  ties  be  trimmed 
than  most  other  woods,  there  are  many  localities  where  the  trim 
saw  is  not  considered.  Some  roads  do  not  require  branding,  and 
this  device  is  quite  frequently  omitted.  Since  only  certain  re- 
factory  woods  must  be  incised  this  machine  is  not  considered 
nearly  so  often  as  the  others.  Practically  all  now  interested  in 
railroad  cross  ties  concede  that  they  should  be  adzed  and  bored. 
This  pair  of  machines  thus  becomes  the  first  thought  in  connec- 
tion with  a  mill  for  machining  ties. 

Figure  1  shows  a  portable  adzing  and  boring  machine  placed 
in  a  tie  yard  equipped  with  a  shingle  tram  car  track  between 
the  tie  piles.     In  this  case  a  50-foot  box  car  houses  the  adzing 
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machiue,  the  boriug  machine,  a  gasoline  engine  power  plant, 
a  tool  room  outfit,  a  shavings  exhaust  system,  in-  and  out-feed 
tie  conveyors,  and  a  self-propelling  mechanism  through  the  use 
of  which  it  can  be  moved  about  the  yard. 
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FIG.   1 

The  car  is  placed  on  short  sections  of  temporary  rail  located 
alongside  of  the  tram  car  track.  Ties  are  removed  from  the  piles 
ahead  of  the  machinery  car  and  placed  by  hand  upon  the  in- 
feed  conveyors  leading  to  the  machines.  The  conveyors  carry 
the  ties  up  into  the  car  and  deliver  them  to  the  adzing  machine 
where  they  are  automatically  adzed  and  passed  to  the  boring 
machine.  This  machine  is  also  automatic  in  its  action  and  de- 
livers the  ties  to  the  out-feed  conveyors  that  feed  them  into  the 
out-going  tram  car.  Trains  of  loaded  tram  cars  are  thus  made 
up  for  the  retorts  practically  the  same  as  though  the  ties  were 
not  machined. 

The  branding  device  may  be  added  to  this  car  with  no  change 
in  the  machinery  arrangement,  the  method  of  operation  or  the 
number  of  men  employed.  As  the  tie  piles  in  the  immediate 
vicinity  are  taken  away,  the  track  sections  on  which  the  car  is 
mounted  are  moved  ahead  and  the  car  proceeds  down  the  yard, 
machining  all  ties  in  that  section. 
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Details  that  must  be  considered  In  connection  with  this  type 
of  installation  are  the  disposal  of  the  refuse  and  means  of  moving 
the  loaded  tram  car.  The  most  standard  method  of  removing 
the  shavings  is  to  blow  them  by  fan  into  a  box  car  on  some  near 
by  track.  The  box  car  is  awitched  to  the  power  house  when 
filled  and  the  shavings  burned.  To  aid  in  moving  the  tram  car 
without  cessation  of  operation  an  accumulating  device  is  provided 
on  the  out-feed  conveyors  by  which  the  flow  of  ties  may  be  re- 
tarded until  the  loaded  tram  car  is  taken  away  and  an  empty 
one  put  in  its  place.  The  portable  machines  are  sometimes  fitted 
with  rope  hauls  by  which  the  tram  cars  are  removed  and  they 
are  sometimes  drawn  by  a  horse. 
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Figure  2  shows  a  more  complete  portable  Installation  which  Is 
arranged  to  include  the  trim  saw  as  well  as  the  adzer  and  borer, 
and  it  may  also  be  had  either  with  or  without  the  brander.  In 
this  type  the  tram  cars  are  usually  loaded  ahead  of  the  tie  ma- 
chining car  and  ties  brought  to  the  car  in  this  manner.  This 
is  not,  however,  necessary,  for  they  can  be  taken  from  the  tie 
piles  and  placed  on  the  In-feed  conveyors,  where  they  will  pass 
through  automatically  the  same  as  in  the  more  simplified  ar- 
rangement shown  in  Figure  1.  If  the  tram  cars  are  loaded  by 
hand  and  ties  thus  delivered  to  the  machinery  car,  then  the  latter 
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becomes  more  nearly  a  stationary  outfit  and  is  not  moved  after 
being  once  located  in  the  yard.  If  ties  are  to  be  delivered  di- 
rectly from  the  tie  piles  on  to  the  in-feed  conveyors  of  the  ma- 
chine, it  is  obviously  necessary  that  the  tie  machining  car  proceed 
about  the  yard  on  temporary  or  permanent  tracks,  as  described 
in  connection  with  Figure  1. 

The  car  here  shown  is  complete  with  machines  for  all  opera- 
tions except  that  of  incising.  A  50-foot  car  will  contain  trim 
saw,  adzer,  borer  and  brander  and  its  power  plant,  which  may 
be  either  a  gasoline  engine  or  electric  motor,  but  this  is  not  large 
enough  to  also  include  the  tool  room  machines,  and  for  this 
reason  a  small  auxiliary  tool  car  must  also  be  provided.  This  is 
usually  a  36-foot  car  of  light  construction. 
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In  the  operation  of  this  machine,  the  ties  enter  and  leave  the 
same  side  of  the  car.  They  are  delivered  through  the  trim  saw 
to  an  automatic  end-wise  transfer,  which  passes  them  to  the 
adzing  machine,  from  where  they  are  fed  through  the  borer  and 
the  brander  to  the  out-feed  conveyors  that  deliver  them  to  the 
tram  cars  for  further  treatment.  This  type  of  machine  is  provided 
with  same  form  of  refuse  removal  and  tram  car  moving  devices 
as  the  standard  tie,  adzing  and  boring  portable  car. 
Figure   3   outlines   the   best   known   arrangement   of   stationary 
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machines.  This  illustrates  the  standard  type  of  building  about 
36  feet  wide  by  67  feet  long*  in  which  are  located  the  trim  saw, 
adzer,  borer  and  brander  with  their  auxiliary  devices. 

Loaded  tram  cars  enter  the  mill  on  a  tram  track  provided  with 
1^%  downward  pitch  that  their  progress  may  be  by  gravity. 
They  are  halted  in  front  of  the  machines,  where  ties  are  elevated 
from  them  by  the  tram  car  dumping  rig.  From  this  point  the 
empty  tram  cars  are  passed  around  the  circular  track  to  the 
rear  side  of  the  machine  for  re-loading.  This  movement  may  be 
accomplished  as  well  through  the  use  of  two  turn-tables  at  the 
rear  side  of  the  mill,  except  for  the  fact  that  turn-tables  are  not 
generally  considered  as  practical  in  operation  as  the  circular 
track. 


FIG.   4 

Ties  pass  from  the  skiways  beneath  the  tram  car  dumping 
device  up  to  the  conveyors  and  through  the  trim  saw,  adzer, 
borer  and  brander,  out  upon  the  out-feed  conveyors  and  into 
the  out-going  tram  car  entirely  automatic.  A  loading  form  placed 
to  the  rear  of  the  out-going  tram  car  provides  an  easy  method 
of  loading  out-going  trams  to  the  true  bale  form.  A  tool  room 
is  generally  fitted  up  in  a  lean-to  at  the  side  of  the  main  building 
within  the  space  surrounded  by  the  circular  track.  The  crew 
for  the  operation  of  an  adzing  mill  of  this  character  consists  of  a 
foreman  and  his  assistant,  two  men  at  the  in-feed  end  of  the 
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machine,  two  men  at  the  out-feed  end  of  the  machine,  and  two 
extra  men  for  removing  and  replacing  bales  and  handling  tram 
cars. 

Figure  4  is  an  outline  giving  a  sectional  side  elevation  of  the 
arrangement  shown  in  P^gure  3.  The  in-coming  tram  with  its 
dumping  rig  fitted  up  with  an  over-head  electric  hoist,  the  load 
of  ties  deposited  on  the  skidways  and  the  general  machine  ar- 
rangement are  very  clearly  shown.  Beneath  the  machine  can 
be  seen  the  block  conveyor  and  the  shavings  exhaust  fan  and 
piping  for  removing  the  refuse,  and  beyond  the  machine  the  out- 
going tram  with  its  loading  form,  are  clearly  illustrated. 


npxH  Cak 
1.040  r 


FIG.   5 

Figure  5  covers  an  arrangement  of  the  same  machine  shown  in 
Figure  3,  whereby  the  circular  return  tram  track  is  dispensed 
with.  In  this  the  loaded  tram  cars  enter  the  mill,  the  ties  are 
dumped  and  passed  through  the  machines  in  the  same  manner 
as  shown  on  plate  3,  but  instead  of  proceeding  from  the  machine 
to  the  out-going  tram  car  by  conveyors  working  in  the  same 
direction,  they  are  passed  end-wise  on  an  automatic  transfer  to 
conveyor  that  deliver  them  back  across  the  mill  to  the  same  track 
on  which  they  entered. 

The  loading  form  is  here  located,  and  they  are  delivered  by 
either  gravity  or  power  driven  conveyors  into  it,  loaded  and  dis- 
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posed  of  the  same  as  shown  in  Figure  3,  except  that  they  enter 
and  leave  the  mill  on  the  same  track.  Local  conditions  some- 
times demand  an  arrangement  of  this  sort  and  in  some  ways  it 
Is  better  than  the  circular  track  for  the  principal  reason  that 
the  movement  of  the  tram  cars  from  their  incoming  to  their 
out-going  positions  is  much  shorter,  over  a  straight  track,  and 
neither  they  nor  their  loose  bales  require  as  much  labor  in 
moving.  The  arrangement  shown  in  Figure  3  calls  for  a  building 
about  36  feet  wide  by  67  feet  long,  while  this  calls  for  a  building 
approximately  50  feet  wide  by  55  feet  long.  The  omission  of  the 
trim  saw  in  either  of  these  plans  decreases  the  length  of  the 
building  about  7   feet. 


FIG.   6 

Figure  6  illustrates  the  standard  type  of  stationary  tie  adzing 
and  boring  machine  with  the  incising  machine  added.  In  this, 
ties  'enter  the  mill  and  proceed  through  the  trim  saw,  adzer, 
borer  and  brander  as  on  Figures  3,  4  and  5.  After  leaving  the 
brander  they  pass  end-wise  over  live  rolls  to  a  cross  conveyor 
that  delivers  them  to  the  incising  machine.  This  forms  an  ac- 
cumulating point  between  the  automatic  adzing  and  boring  ma- 
chines and  the  incisor,  making  it  unnecessary  that  the  latter 
work  in  exact  time  with  the  other  machines.  From  the  incisor 
they   proceed    by   out-feed   conveyors   to   the   tram   car  with   its 
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loading  form  placed  on  the  out-going  track,  which  is  connected 
to  the  in-comlng  track  outside  of  the  mill  by  circular  formation. 
In  this  arrangement  the  delivery  from  the  adzing  and  boring 
machine  is  by  live  rolls,  from  the  live  rolls  to  the  incisor  by 
gravity  conveyors;  by  screw  rolls  back  of  the  incising  machine 
to  the  standard  power  driven  out-feed  conveyor.  This  arrange- 
ment demands  a  building  approximately  58  feet  wide  cross-ways, 
of  the  tram  tracks  and  of  L  shape  having  the  two  wings  of  the 
L  approximately  26  feet  wide. 
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FIG.  7 

Figure  7  shows  a  machine  arrangement  the  same  as  Figure  6 
except  that  in  this  we  have  reverted  to  the  single  track  service. 
The  trams  thus  enter  and  leave  on  the  same  track  which,  as  has 
been  stated,  reduces  the  labor  of  handling  the  empty  trams  and 
bales.  This  causes  us  to  return  to  the  rectangular  shape  of 
building,  which  would  be  approximately  46  feet  by  62  feet.  .The 
single  track  mill  has  one  more  advantage  in  that  it  lends  itself 
more  readily  to  places  where  more  than  a  single  mill  is  installed. 

Figure  8  shows  a  multiple  of  adzing  mills  of  the  single  tram 
track  type.  In  this  the  tram  trunk  line  serves  all  of  the  mills. 
The  empty  trams  leave  each  mill,  passing  over  a  turn  table  at 
the  rear,  from  which  they  are  switched  over  curves  to  the  return 
main  trunk  line  going  toward  the  retort  house.     It  must  be  con- 
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sidered  that  all  loaded  and  empty  trams  are  to  move  into,  through 
and  from  the  adzing  mills  by  gravity.  For  this  reason  &  1%  per 
cent  grade  is  provided  in  the  tram  track.     This  grade  and  sub- 


Pia.  8 

sequent  gravity  movement  is  readily  cared  for  In  an  arrangement 
as  here  shown. 

D.  W.  EiDWABDS,  Chairman 

C.  L.  OSBORN 

R.  H.  MooBE 
J.  H.  Cubby 

The  President:  Are  there  any  questions  to  be  asked  of  Mr.  Ed- 
wards?   A  motion  to  accept  the  report  as  information  Is  In  order. 

Mr.  Anqieb:  Mr.  Chairman,  I  move  the  acceptance  of  Mr.  Ed- 
wards' report  as  information. 

Mr.  Waterman:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  report  of  the 
Committee  be  accepted  as  information.  Are  there  any  remarks? 
All  in  favor  of  that  motion  will  say  "aye";  opposed,  a  like  sign. 
It  is  so  ordered. 

Next  will  be  the  report  of  Committee  6-7,  Material  Handling. 
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REPORT  OF  COMMITTEE  NO.  6-7— MATERIAL 
HANDLING 

To  the  Members  of  the  American  Wood-Preservers'  Association: 

The  instructions  of  the  executive  committee  to  Committee  *  6-7 
were,  "Develop  improved  methods  for  handling  lumber  and  ties." 

A  review  of  all  the  varied  industries  whose  products  are  of  a 
bulky  nature  and  of  considerable  tonnage  indicates  that  there  has 
probably  been  less  effort  and  energy  devoted  towards  methods  and 
equipment  making  for  economical  handling  in  the  industry  per- 
taining to  lumber  and  forest  products  than  in  any  other  industry. 
This  condition  is  not  due  to  lack  of  progressiveness  on  the  part  of 
the  lumber  producer,  but  it  is  due  to  the  nature  of  the  raw  ma- 
terial or  logs  from  which  the  lumber  is  produced. 

Beginning  in  the  forest,  with  the  logging  operation,  the  par- 
ticular land  being  logged  will  have  merchantable  logs  of  several 
different  species.  The  logs  when  sawed  into  lumber  produce  many 
different  grades,  and  to  obtain  the  most  valuable  grades  in  mer- 
chantable sizes  without  waste,  so  as  to  secure  the  maximum  return 
on  his  log  investment,  the  lumber  producer  necessarily  has  a  large 
variety  of  sizes  and  grades  to  contend  with. 

The  average  lumber  manufacturer  has  in  stock,  taking  into  con- 
sideration the  various  species  of  wood  and  various  combinations 
of  grades,  length,  width,  and  thickness,  anywhere  from  450  to  650 
different  articles,  or  units  of  merchandise  to  handle,  and  as  a  rule, 
caters  to  an  order  containing  many  different  sizes,  species,  and 
grades — preferring  an  order  of  this  kind  to  one  of  straight  car- 
loads or  cargoes  of  some  fixed  size,  grade,  or  species,  as  it  enables 
him  to  keep  his  stock  in  a  more  evenly  balanced  condition  than 
would  otherwise  be  possible. 

Such  an  order  may  call  for  comparatively  few  pieces  of  different 
sizes,  length,  and  grades,  and  as  these  pieces  are  all  comparatively 
light,  and  can  readily  be  handled  without  the  assistance  of  ma- 
chinery, the  system  of  using  manual* labor  for  this  work  has  much 
in  Its  favor. 

There  has,  however,  in  the  past  few  years,  been  a  marked  devel- 
opment in  mechanical  handling  equipment  for  the  products  of  the 
lumber  manufacturers.  This  movement  was  started  on  the  Pacific 
Coast  where  owing  to  the  size  of  the  trees  it  was  possible  to  pro- 
duce very  large  timbers — timbers  that  were  too  large  to  be  handled 
manually.  Many  types  of  small  stationary  derricks  and  mechani- 
cal handling  methods  were  tried.  The  results  obtained  by  these 
were  such  as  to  stimulate  interest  in  the  mechanical  handling  of 
the  entire  output  of  the  mills.    Progress  in  this  direction  has  not 
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been  rapid,  because  of  the  radical  changea  necessary  in  the  plant 
arrangement  and  in  the  operating  methods  of  the  industry  to  ob- 
tain full  advantage  of  the  mechanical  handling  equipment. 

One  other  probable  reason  is  that  very  few  builders  of  cranes 
and  mechanical  equipment  having  engineering  organizations  have 
given  the  lumberman's  transportation  problems  any  serious  con- 
sideration. The  lumber  producer  haa  been  left  to  devise  his  own 
methods  and  equipment,  which  is  a  branch  of  engineering  foreign 
to  the  lumber  industry  and  a  subject  with  which  the  lumberman  is 
not  familiar. 

The  familiar  types  of  cranes  for  various  industrial  purposes  are 
not  particularly  well  adapted  for  handling  lumber  and  forest  prod- 
ucts, owing  to  the  length  and  bulky  size  of  these  products  and 
the  awkwardness  encountered  in  handling  the  pieces  rapidly. 

The  storage  space  required  for  the  average  size  stock  is  of  such 
a  great  area  that  the  capital  investment  in  crane  equipment  for 
covering  the  area  is  necessarily  high. 

.The  liocomotive  Crane. 

One  of  the  earliest  types  of  mechanical  equipment  in  use  in 
lumber  and  timber  yards  was  the  locomotive  crane  with  which 
you  are  all  familiar.  This  machine  met  with  much  favor  because 
as  well  as  being  able  to  lift  and  carry  heavy  loads  it  could  also  be 
used  as  a  switch  engine  for  switching  cars  around  the  timber  yard. 
The  disadvantage  of  this  machine  is  its  speed  limitations,  neces- 
sitating a  large  crew  to  develop  the  full  possibilities  of  the  crane. 

The  Monorail  System. 

The  monorail  system,  which  consists  of  an  I-beam  track  sus- 
pended from  a  trestle  structure,  was  developed.  The  monorail 
system  is  a  fast  machine  and  can  be  operated  by  a  small  crew.  Its 
cost  of  installation  and  lack  of  flexibility  in  storage  arrangement 
makes  its  use  for  large  storage  yards  prohibitive.  For  frequent 
and  rapid  movement  of  material  between  fixed  points  it  has  many 
possibilities. 

The  Bridge  Type  C5rane. 

The  bridge  type  crane  has  been  used  to  good  advantage  with 
some  changes  from  the  standard  type  trolley  ordinarily  used  on 
bridge  type  cranes.  This  change  in  the  trolley  of  the  bridge  type 
crane  consists  of  placing  the  operator's  cage  on  the  trolley  instead 
of  the  bridge,  and  providing  four-point   suspension   for   the  load. 


Digitized  by  VjOOQIC 


326  Eighteenth  Annual  Meeting 

The  standard  crane  trolley  construction  as  a  rule  provides  only  one 
hook.  With  the  use  of  a  single  hook,  conaiderable  trouble  was  ex- 
perienced in  handling  long  and  bulky  loads,  due  to  the  load  twist- 
ing and  hanging  in  various  positions,  making  it  necessary  before 
setting  a  load  down,  to  square  it  up  with  the  pile. 

With  the  four-point  suspension,  four  hoolos,  or  cables,  are  pro- 
vided— ^these  being  fastened  to  four  different  points  of  various  type 
carriers,  and  being  spread  to  such  an  extent  that  no  particular 
effort  need  be  exercised  in  balancing  the  load.  The  crane  can  also 
travel  rapidly  along  the  length  of  the  crane  runway,  and  the 
trolley  may  be  operated  along  the  length  of  the  bridge  without 
having  the  load  twist  out  of  position  and  also  without  dangerouB 
swinging  of  the  load. 

The  bridge  type  crane  has  the  advantage  over  the  monorail  and 
locomotive  crane,  of  permitting  every  square  foot  of  area  between 
the  crane  runway  rails  to  be  used  as  storage  space. 

Bridge  type  cranes  of  IMon  capacity  having  a  span  of  125  feet, 
a  bridge  travel  of  360  feet  per  minute,  loaded,  and  a  hoisting  speed 
of  60  feet  per  minute,  have  been  developed  *and  used  to  good  ad- 
vantage in  lumber  and  timber  yards. 

The   Colby-Sampson  Crane. 

One  type  of  crane  that  is  meeting  with  much  success  in  the 
Pacific  Northwest  for  handling  lumber  and  timber  is  a  type  of 
crane  known  as  the  Colby-tSampson  crane.  This  is  a  modification 
of  the  portal  pier  type  crane.  The  portal  travels  on  a  track  hav- 
ing 20-foot  rail  centers.  The  portal  is  usually  constructed  in  such 
a  manner  that  cars  and  locomotives  can  pass  through  the  portal 
on  a  standard  gauge  track  laid  between  the  rails  of  the  crane  track. 
A  long  horizontal  stiff  boom  is  mounted  on  a  structure  which  con- 
tains all  of  the  operating  machinery,  and  is  arranged  to  rotate  on 
top  of  the  portal  structure.  These  cranes  are  built  in  several  sizes 
having  booms  60,  76  and  90  feet  long,  and  can  be  rotated  in  com- 
plete circles  in  either  direction.  On  the  boom  is  mounted  a  car- 
rier, for  the  hoisting  line,  which  can  travel  backward  and  forward 
throughout  the  length  of  the  boom.  With  this  type  of  crane,  areas 
120,  1)52  and  180  feet  wide,  and  the  length  of  the  crane  track  can 
be  covered.  These  machines  have  been  built  and  equipped  with 
steam  bollersi  and  engines,  and  gas  engines,  as  a  source  of  power, 
although  the  most  popular  type  is  the  electrically  driven  crane. 

The  most  popular  size  of  crane  of  this  type  has  been  one  having 
a  capacity  of  8,000  pounds,  at  a  radius  of  76  feet,  with  a  distance 
of  50  feet  from  track  to  the  under  side  of  the  boom. 
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The  standard  speeds  for  this  size  crane  are:  travel  200  feet  per 
minute,  hoisting  60  feet  per  minute,  racking  carriage  on  boom  80 
feet  per  minute,  rotation  one  complete  circle  per  minute. 

The  Cantilever  Crane. 

Many  special  types  of  cranes  have  been  developed  to  meet  the 
individual  needs  of  some  particular  operation — one  of  the  notable 
installations  of  this  kind  being  the  cantilever  crane. 

One  of  the  prominent  producers  of  the  West  now  has  in  opera- 
tion four  cantilever  cranes.  This  company  originally  started  with 
the  Installation  of  one  crane.  As  their  experience  has  taught 
them,  they  have  varied  the  design  of  these  cranes  somewhat,  the 
principal  changes  being  to  Increase  the  size  of  the  cranes  and  make 
improvements  in  some  of  the  mechanical  features.  The  last  crane 
built  and  installed  by  this  company  has  a  span,  at  right  angles  to 
the  track,  of  202  feet,  and  a  height  to  the  underside  of  the  canti- 
lever arm  of  37  feet.  This  crane  operates  on  a  runway  2,400  feet 
long.  To  reduce  the  amount  of  travel  on  the  runway,  the  crane  is 
provided  with  a  platform  in  the  portal  of  the  crane,  on  which  11 
packages  or  units  can  be  placed.  The  standard  package  adopted 
by  this  company  averages  about  2,700  board  feet — making  the 
lumber  carrying  capacity  of  the  crane  when  traveling  on  the  run- 
way, approximately  30,000  board  feet.  The  speed  of  this  crane 
when  traveling  is  350  feet  per  minute,  the  hoisting  speed  loaded  is 
42  feet  per  minute,  and  the  speed  of  the  carrier  in  traversing  the 
cantilever  arm  is  250  feet  per  minute. 

This  crane  is  arranged  with  a  carrier  or  hook  particularly 
adapted  for  handling  units  of  the  adopted  size.  The  mechanical 
and  control  features  of  the  crane  are  so  arranged  that  the  operator 
travels  throughout  the  length  of  the  cantilever  arm  with  the  hoist 
and  hook  or  carrier.  In  this  way,  he  is  in  a  position  to  readily  see 
the  loads  to  be  handled  and  manipulate  the  crane  to  the  best  ad- 
vantage. This  crane  is  electrically  driven,  and  so  arranged  that 
the  operator  can  control  all  movements  of  the  crane,  from  any  par- 
ticular location  of  the  cab  on  the  cantilever  arm. 

The  function  of  this  crane  is*  to  take  material  from  an  assembly 
point  near  the  mill,  where  the  lumber  is  piled  into  units  with 
stickers  between  layers,  to  permit  drying,  and  deliver  the  units  in 
place  in  the  drying  yard.  It  is  also  used  to  take  lumber  from  the 
drying  yard  to  the  planing  mill  and  loading  platform.  This  crane 
handles  from  250,000  to  300,000  board  feet  per  nine-hour  day.  The 
crew  is  composed  of  one  man. 

The  "working"  storage  capacity  within   reach  of  this  crane  is 
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28,000,000  board  feet.  In  this  instance  "working"  storage  capacity 
allows  for  necessary  vacant  spaces  in  the  yard,  and  partially  full 
piles. 

Other  Types. 

Several  other  installations  of  different  types,  consisting  of  cranes 
designed  to  meet  certain  conditions  In  conjunction  with  the  mono- 
rail system,  have  been  developed  for  particular  installations,  many 
of  which  have  proven  economical  and  a  few  of  which  have  been 
abandoned. 

Selection  of  Material  Handling:  Ekioipment. 

The  greatest  problem  as  affecting  the  lumber  producer  is  the 
great  diversity  in  sizes,  grades,  and  species,  as  well  as  the  large 
areas  required  for  properly  storing  a  stock  of  lumber  to  permit 
careful  and  proper  drying  conditions.  The  user  of  timber  and 
forest  products  usually  deals  in  a  pretty  well-defined  class  of  these 
forest  products  and  does  not  therefore  have  many  sizes  to  con- 
tend with,  as  compared  with  the  lumberman.  His  problem  In  the 
selection  of  equipment  and  organization  of  a  plant  for  mechani- 
cally handling  this  material  is  greatly  simplified. 

As  an  Illustration,  we  will  assume  a  commercial  treating  plant. 
The  bulk  of  this  business  probably  represents  railroad  cross  ties 
and  piling.  Probably  the  next  in  proportion  are  bridge  timbers 
and  structural  timbers,  and  then  the  smaller  types  of  lumber. 
Knowing  with  a  fair  degree  of  accuracy,  the  approximate  propor- 
'tlons  of  the  various  materials  to  be  handled,  taking  into  account 
the  land  available  for  the  location  of  a  plant,  a  selection  of  the 
type  of  apparatus  best  suited  to  operating  conditions  can  be  made. 

One  of  the  most  important  features  of  an  Installation  of  this 
kind  is  the  selection  of  the  type  of  hook  or  carrier  to  be  used  with 
the  crane.  In  selecting  the  type  of  hook  or  carrier,  the  maijner  of 
piling  the  stock  for  drying  and  for  dry  or  treated  stock  storage 
must  be  taken  into  account  and  be  treated  as  one  problem.  It  is 
possible  to  effect  as  great  or  a  greater  saving  in  the  type  of  hooks 
used  as  is  possible  in  the  type  of  crane  used.  There  has,  appar* 
ently,  been  very  little  thought  given  to  this  feature  of  a  crane  in- 
stallation for  handling  forest  products.  There  have  been  devel- 
oped some  carriers  which  for  their  particular  application  are  very 
economical,  and  the  development  of  a  hook  or  carrier  for  any  con- 
dition does  not  present  serious  diflicultles. 

One  type  of  a  carrier  is  shown  in  figure  1.  This  can  lor  la  useil 
in  connection  with  a  bridge  type  crane  having  the  trolley  arranged 
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for  four-point  suspension.  Four  hoisting  cables  pass  through  four 
sheaves  on  this  carrier — one  sheave  being  located  on  each  corner 
of  the  carrier.  The  carrier  consists  of  a  frame  work  from  which 
is  suspended  four  "L"  shaped  arme.  These  arms  are  -driven 
through  gearing  by  a  small  motor  mounted  in  the  carrier  frame, 
and  controlled  from  the  crane  cab  by  the  crane  operator. 


Fig.  1.     Bridge  type  crane. 

The  arms  as  shown  in  this  illustration  arc  in  the  '*opcn  position" 
and  when  the  carrier  is  lowered  over  a  unit  of  lumber,  the  arms 
straddle  the  load — two  arm^a  on  each  side  of  the  load.  When  the 
carrier  has  been  lowered  a  sufficient  distance  so  that  the  horizontal 
parts  of  these  arms  are  below  the  bottom  of  the  load,  the  operator 
closes  the  circuit  which  causes  the  motor  to  turn  the  horizontal 
part  of  these  arms  under  the  load.  The  arms  are  then  in  such  a 
position  that  when  the  carrier  is  raised  the  horizontal  portion  of 
the  arms  lift  and  carry  the  load.  In  depositing  the  load,  the  oper- 
ation is  reversed.  Th^  load  is  lowered  in  this  particular  instance 
onto  live  rolls  but  may  be  set  down  on  bunks,  or  by  the  use  of 
4-inch  cross  pieces  on  top  of  another  load  to  provide  space  for  the 
horizontal  part  of  the  arm,  may  be  placed  on  top  of  another  unit. 
Then,  by  closing  a  circuit  of  the  motor  controlling  the  arms,  the 
arms  return  to  a  position  as  shown  in  this  illustration,  and  the 
carrier  can  be  raised  leaving  the  load  in  position.    The  particular 
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crane  shown  in  this  illustration  has  on  many  occasions  handled 
more  than  600,000  board  feet  of  lumber  per  day,  taking  same  off 
small  industrial  cars  and  placing  the  lumber  on  live  rolls  leading 
into  the  -planing  mill  or  piling  the  units  up  in  storage  piles. 

The  company  has  adopted  this  method  for  handling  lumber  in 
its  largest  distribution  yards.  A  standard  unit  of  lumber  is  4  feet 
wide  and  4  feet  high  and  of  the  various  4engths  of  lumber  that  are 
carried  in  stock;  6  units  high  has  been  adopted  as  standard  piles. 
Allowing  for  foundations  under  the  units  and  the  spaces  between 
units  for  the  carrier  arms  makes  the  lumber  piles  29  feet  high. 
No  trouble  has  been  experienced  in  maintaining  alignment  in  these 
piles  so  as  to  prevent  the  pllefi  from  tipping  over  or  leaning  to 
such  an  extent  that  the  operator  had  any  difficulty  in  placing  or 
removing  units. 


Fig.  2.     Carrier  of  bridge  type  crane  lifting  load  of  lumber  off 

flat  car. 


Figure  2  is  a  close-up  view  of  this  carrier  lifting  a  load  of  lum- 
ber off  a  flat  car.  The  two  pieces  of  4x4  lying  crosswise  on  top  of 
the  load  are  placed  there  to  form  the  spacers  for  placing  the  next 
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unit  on  top  of  the  unit  shown.  At  this  particular  plant  all  lum- 
ber that  can  be  shipped  on  flat  cars,  if  the  shipments  originate 
within  200  miles  of  the  plant,  are  loaded  in  units.  For  longer 
shipments  the  loss  in  holding  capacity  of  the  car  due  to  the 
spacers  does  not  warrant  loading  In  units. 

A  modification  of  this  carrier  is  shown  in  figure  3.    This  carrier 
has  as  an  added  feature  over  the  carrier  shown  in  figure  1,  of  a 


Pig.    3.    Monorail    system    with      Fig.     4.    Carrier    for    handling 
turn-table  type  of  carrier.  cross  ties. 

turn-table  arrangement  whereby  the  operator  as  well  as  opening 
and  closing  the  carrier,  can  also  completely  rotate  the  load  and 
place  it  at  any  desired  position  in  relation  to  the  travel  of  the 
crane. 

Figure  4  illustrates  a  type  of  carrier  developed  for  handling 
railroad  cross  ties.  The  operation  of  thi;3  carrier  is  somewhat 
similar  to  the  operation  of  a  clam-shell  bucket.  This  type  of  car- 
rier could  be  arranged  to  be  used  with  any  type  of  crane. 

Figures  5  and  6  show  two  modifications  of  the  ordinary  sling 
carrier.  Particular  attention  is  invited  to  figure  6.  It  will  be 
noted  upon  looking  at  the  ends  of  the  piles  of  lumber  and  timber 
that  alternate  portions  project  beyond  the  neighboring  courses. 
The  height  of  the  lumber  piles  in  this  yard  are  30  feet  above  the 
ground.  No  space  between  units  is  provided  in  these  piles.  When 
it  is  desired  to  remove  any  lumber  from  any  one  pile,  the  "sling 
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Figs.  5  and  6.    Modifications  of  ordinary  sling  carrier. 
Fig.  7.    Chain  sling  whicli  distorts  load  and  bruises  lumber. 
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chaser,"  after  determining  how  many  courses  to  lift  off  the  pile  to 
obtain  the  required  number  of  pieces,  puts  one  loop^  of  the  sling 
under  the  projecting  end  of  the  desired  course.  The  load  is  then 
raised  a  sufficient  distance  to  permit  of  placing  a  block  between 


Pig.  8.     Showing  specially  designed  iron  binders  for  handling  loads. 
Fig.  9.    Bridge  type  crane  at  timber-loading  platform  of  sawmill. 
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the  pile,  and  that  portion  of  which  one  end  has  been  raised.  The 
load  is  then  lowered  onto  the  block  and  the  sling  readjusted  so  as 
to  carry  the  load  suspended  as  shown  in  the  illustration. 

Figure  7  shows  a  load  suspended  from  a  crane  with  an  ordinary 
chain  sling.  This  system  is  slow,  distorts  the  shape  of  the  unit, 
badly  bruises  the  outside  courses  of  lumber,  and  has  nothing  to 
recommend  it,  except  its  low  initial  cost. 

Figure  8  shows  one, type  of  an  iron  binder  used  for  carrying 
loads.  This  type  of  binder  and  carrier  was  developed  for  inter- 
shipment  of  lumber  between  two  plants  owned  by  one  company. 
The  binders  are  shipped  with  the  units  and  serve  in  keeping  the 
units  in  shape  during  transit  and  in  unloading  them  at  their 
destinations,  after  which  the  binders  are  returned  to  the  starting 
point. 

Figure  9  illustrates  a  bridge  type  crane  in  use  at  the  timber- 
loading  platform  of  a  sawmill.  This  crane  has  the  operator's  cage 
at  one  end  of  the  bridge  travel.  This  does  not  give  the  operator 
the  close  view  of  the  operations  that  would  be  obtained  if  the 
operator's  cage  were  suspended  from  the  trolley.  This  crane  is 
equipped  with  two-point  suspension,  or  two  lifting  lines.  The  use 
of  the  ice  tongs  shown  in  this  picture  is  not  to  be  recommended 


Fig.  10.     Hook  used   in  handling  timbers  by  two  ends. 

Fig.  11.    Hooks  in  use  with  crotch  line  unloading  timbers 

from  Qar. 
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Quicker  dispatch  with  less  injury  to  the  timber  could  be  obtained 
by  using  a  stiff  spreader  between  the  two  lower  sheaves  so  as  to 


Figs.  12  and  13.    Monorail  installation  for  handling  and  storage 

of  logs. 
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obtain  two-point  suspension,  and  a  crotch  line  with  hooks  for  at- 
taching to  the  ends  of  the  timbers. 

Figure  10  illustrates  a  type  of  hook  for  use  in  handling  timbers 
by  the  two  ends.  This  type  of  hook  holds  the  timbers  securely 
and  is  easily  released  when  desired.  It  rarely  injures  the  timbers, 
as  the  points  of  the  hook  can  not  enter  the  timber  and  split  it. 
Figure  11  illustrates  the  hooks  shown  in  figure  10  and  a  crotch  line 
lifting  two  pieces  of  12"xl6"x36'.  Note  the  heal  chain  arrange- 
ment to  provide  for  various  lengths  of  timbers.  Timbers  10  to 
50  feet  long  are  handled  with  only  two  adjustments  in  the  length 
of  the  chains. 

Figures  12  and  13  illustrate  a  monorail  installation  for  the  stor- 
age and  handling  of  logs.  There  are  pcssibilities  in  such  a  sys- 
tem, for  handling  railroad  ties,  piling,  and  poles. 

Figure  14  represents  a  transportation  unit  that  is  meeting  with 
considerable  favor  at  some  plants  as  a  method  of  moving  material 


Fig.  11.     An  adaptable  transportation  unit  that  picks  up  its 
own  load. 
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from  point  to  point  about  a  plant.  This  machine  is  shown  carry- 
ing a  load  of  common  stock.  In  the  use  of  this  machine,  the  3tock 
to  be  handled  is  piled  in  units  on  two  cross  pieces.  The  machine 
straddles  the  load  until  It  is  In  a  position  over  the  load.  Carrier 
arms  under  the  control  of  the  driver  swing  in  and  engage  the 
cross  pieces  supporting  the  load,  after  which  it  can  be  raised  and 
carried  to  its  destination.  After  the  load  is  lowered,  the  arms 
disengage  from  the  cross  pieces,  and  the  machine  is  free  to  move 
away  leaving  the  load  deposited  on  the  carrier  cross  pieces.  Such 
a  transportation  unit  mu3t  have  a  well  planked  or  paved  roadway 


Fig.  16.    A  unit  lumber  carrier  which  handles  load  without  dis- 
turbing position  of  boards  and  drying  spaces. 
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to  operate  on,  as  the  road  clearance  of  this  machine  does  not  ex- 
ceed 6  inches. 

Figure  15  illustrates  a  crane  recently  installed  for  the  Port  of 
Tacoma  for  handling  forest  products  into  storage  and  from  stor- 
age to  ship's  tackle  for  shipment.  This  crane  has  a  capacity  of  5 
tons  at  a  radius  of  90  feet. 


Figs.   17,   18,  19,  20,  and   21.    Views  of  a  202-foot  span  cantilever 

crane  operated   by  one  man  and  handling  300,000   feet  of 

lumber  daily.    Fig.  18  shows  platform  in  portal  of 

crane    in  which    11    units   can   be   placed. 

Figs.  19  and  21  show  part  of  the 

2400-foot  runway. 
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Pigs.  22,  23,  24,  and  25.    Views  of  a  bridge  type  crane  handling 

ties,  bridge  stringers,  piling,  etc.  at  the  Silvia  Store  of  the 

Rock  Island  Lines,  showing  use  of  wire  rope  slings, 

size  of  units,  and  height  of  piles. 
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Figure  16  illustrates  a  unit  lumber  carrier.  The  principle  of 
this  carrier  is  that  the  weight  of  the  load  gives  a  binding  action, 
so  that  when  swinging  about  on  the  hook  of  a  crane  the  relative 
position  of  the  boards  and  drying  spaces  is  not  disturbed. 

Figures  17,  18,  19,  20  and  21  illustrate  the  202-foot  span  canti- 
lever type  crane  referred  to  earlier  in  this  report. 

Figures  22,  23,  24  and  26  illustrate  the  use  of  a  bridge  type 
crane  handling  material  at  the  Silvis  Store  of  the  Rock  Island 
Lines,  showing  the  use  of  wire  rope  slings,  the  size  of  the  units 
that  may  be  handled,  and  the  height  to  which  the  material  may  be 
piled  for  storage. 

There  are  several  carriers  and  handling  methods  developed  and 
in  use  other  than  those  herein  referred  to.  Many  of  these  are 
described  so  fully  in  the  report  of  your  Committee  on  Plant  Opera- 
tion in  the  Proceedings  of  1920  as  to  need  no  further  comment  at 
this  time.  It  is  suggested  that  anyone  interested  in  this  subject 
refer  to  the  report  of  that  Committee  as  presented  at  the  Con- 
vention in  1920. 

A  method  of  loading  cross  ties  into  stock  cars  has  recently 
been  developed  by  Mr.  F.  J.  Angler,  Vice  President  of  this  Asso- 
ciation. This  loading  equipment,  as  shown  in  figure  26,  consists  of 
a  high  loading  platform  of  any  desired  length.  Right  and'  left- 
hand  curved  chutes  are  fastened  to  the  side  of  the  platform  and 
project  into  the  cars.  The  units  of  ties  are  placed  on  the  plat- 
forms near  the  chutes.  The  ties  are  then  pulled  down  onto  the 
chutes  and  slide  into  the  cars,  making  the  right  angle  turn  and 
landing  in  the  car  in  such  a  position  as  to  require  a  minimum 
amount  of  labor  inside  of  the  car. 

Iiayouts  for  Treating  Plants. 

Three  tentative  plant  layouts  are  submitted  with  this  report.* 
One  layout  is  arranged  for  use  with  a  locomotive  crane;  one  con- 
templates the  use  of  a  bridge  type  crane;  and  one  contemplates  the 
use  of  the  hammer-head  type  of  crane. 

These  tentative  layouts  for  treating  plants  are  not  submitted  ap 
ideal  plant  arrangements  but  as  preliminary  layouts  to  be  used  as 
a  study,  and  to  show  graphically  the  manner  in  which  a  plant 
operation  can  be  condensed  so  as  to  shorten  all  distances  of  travel, 
using  smaller  ground  areas.  In  many  instances  the  real  estate  oc- 
cupied by  a  plant  is  comparatively  high  priced  acreage,  so  the 
saving  that  may  be  effected  in  reduced  acreage  and  trackage  will 


•  The  tracings  of  these  layouts  are  too  large  to  reproduce  satisfac- 
torily in  the  printed  report.  If  desired  blueprints  may  be  obtained 
from  the  Secretary  at  cost  of  printing. 
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go  a  long  way  towards  offsetting  the  capiUl  invested  in  handling 
equipment. 

The  layouts  as  presented  are  open  to  considerable  criticism,  for 
in  preparing  them  one  object  in  mind  was  to  show  as  much  equip- 
ment as  possible.  Then  when  considering  an  actual  application 
or  plant  design,  eliminate  such  equipment  which  is  of  least  practi- 
cal value  to  the  particular  plant  under  consideration. 

One  point  open  to  criticism  in  the  two  layouts  for  the  bridge  and 
hammer-head  tjrpe  cranes  is  the  arrangement  of  storage  tracks  and 
transfers  at  both  ends  of  the  retorts  in  addition  to  having  cranes 
that  will  span  the  width  of  the  retorts.  Another  is  the  tram  load- 
ing provision.  Many  operators  object  to  opening  both  ends  of  a 
retort.  For  some  operations  the  advantages  obtained  in  keeping 
the  stock  moving  in  one  general  direction  offset  the  disadvantages 
of  the  double-ended  retort. 

Yards  using  the  bridge  type  and  hammer-head  type  of  cranes 
have  been  laid  out  in  which  there  were  parallel  crane  runways  and 
the  cranes  transferred  from  one  runway  to  another  by  means  of  a 
transfer  car  usually  installed  at  the  end  of  the  runway. 

The  working  capacity  of  each  of  these  layouts  is  practically  Che 
same,  and  will  provide  storage  for  approximately  500,000  railway 
ties.  This  working  capacity  depends  to  some  extent  on  the  cli- 
matic conditions  prevailing  at  the  particular  location  of  the  plant 
under  consideration.  In  some  localities  it  is  necessary  to  provide 
more  space  between  piles  to  permit  drying  than  is  necessary  in 
other  localities. 

With  the  bridge  type  cranes  and  the  hammer-head  type  crane, 
storage  piles  30  feet  high  are  contemplated.  It  is  not  considered 
advisable  to  make  the  storage  piles  higher  than  30  feet,  for  piles 
higher  than  30  feet  are  subject  to  higher  insurance  rates  than  are 
in  effect  for  piles  not  over  30  feet  high.  With  piles  higher  than  30 
feet  the  problem  of  foundations  for  the  piles  becomes  more  serious 
also. 

To  save  travel  of  the  cranes,  for  both  the  bridge  type  and  the 
hammer-head  type,  it  is  contemplated  that  narrow  gauge  indus- 
trial tracks  be  laid  and  that  the  movement  of  the  material  from  the 
storage  pile  to  the  retort  should  be  made  by  the  use  of  these  nar- 
row gauge  industrial  cars,  using  storage  battery  electric  locomo- 
tives, gas  driven  or  compressed  air  locomotives,  or  other  means 
suitable  to  the  particular  location  for  tractive  power. 

The  layout  of  the  plant  for  the  use  of  locomotive  cranes  con- 
templates unloading  all  material  arriving  in  the  yard  direct  to 
storage  piles  from  the  car.  All  material  going  from  the  storage 
piles  to  the  treating  retorts  is  to  be  transported  to  the  retort  tramp 
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on  flat  cars,  loaded  and  switched  by  the  locomotive  crane,  the  ties 
being  handled  in  wire  rope  slings,  which  remain  in  position  on  the 
loads  while  in  transit  from  storage  pile  to  retort  trams.  This 
method  would  necessitate  many  slings,  but  would  save  much  time 
in  unloading  the  cars  at  the  retort. 

The  plan  does  not  contemplate  sending  the  tram  cars  into  the 
storage  yard.  Where  this  is  deemed  advisable  the  track  arrange- 
ment must  be  altered  so  as  to  provide  the  necessary  connections 
at  each  end  of  the  retorts. 

The  height  of  the  piles  used  in  the  layout  contemplating  the  use 
of  the  locomotive  crane  varies  somewhat  with  the  stock  that  is 
being  handled,  and  with  the  length  of  the  boom  of  the  locomotive 
crane  used.  For  this  particular  instance  a  locomotive  crane  with 
a  50-foot  boom  was  considered. 

The  plans  are  not  complete,  as  such  details  as  fire  protection  sys- 
tem, etc.,  have  been  omitted.  This  was  intentional,  as  material 
handling  and  transportation  is  being  considered. 

Your  Committee  believes  that  given  any  particular  plant  opera- 
tion to  consider,  a  thoroughly  practical  arrangement  of  mechanical 
handling  can  be  designed  that  will  be  more  economical  in  opera- 
tion than  any  system  that  depends  largely  upon  all  stock  being 
handled  by  manual  labor.  Each  plant  must,  however,  be  considered 
separately  and  the  equipment  and  methods  adopted  for  that  par- 
ticular operation  be  determined  only  after  a  very  careful  study  of 
all  the  factors  entering  into  the  operation  and  life  of  the  plant 

A.   H.   Onstad,    Chairman  / 

R.  L.  AlLlabdyce 

C.  F.  Ford 

J.  C.  Williams 

Mr.  Ford:  I  move  you,  Mr.  Chairman,  that  the  report  be  ac- 
cepted as  information. 

Mr.  Mattos:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  report  of 
Committee  6-7  on  Material  Handling  be  accepted  as  information. 
There  is  much  in  this  report  that  is  worthy  of  thought,  comment 
and  study.  It  must  be  said  in  behalf  of  this  Committee  that  they 
have  started  some  new  ideas  in  the  minds  of  all  of  us  relative  to 
proper  layouts  for  the  mechanical  handling  of  ties  and  timbers. 
Part  of  the  report  represents  what  Mn  Onstad  has  done  in  connec- 
tion with  the  actual  yarding  operation  at  Minneapolis  in  the  Thomp- 
son yards,  and  also  shows  what  the  Weyerhaeuser  Company  has 
been  doing  at  their  lumber  yards,  so  a  great  deal  of  this  report  11- 
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lustrates  Is  actual  machinery  in  operation.  The  yard  layouts  are 
theoretical  as  none  have  been  built  to  date.  Are  there  any  other 
comments  in  connection  with  this  report.  All  in  favor  of  the  mo- 
tion as  put  please  say  "aye";  opposed,  a  like  sign.    It  is  so  ordered. 

The  Prkside^jt:  Next  will  be  the  report  of  the  San  Francisco 
Marine  Piling  Committee. 

Mr.  Mattos:  Mr.  President,  the  report  of  the  San  Francisco  Bay 
Marine  Piling  Committee  is  rather  long,  and  I  don't  want  anyone 
to  .feel  that  we  are  going  to  take  the  time  to  read  it.  Our  object 
will  be  to  pick  out  the  most  salient  points  and  give  you  an  idea  of 
what  we  have  done,  and  what  we  are  trying  to  do.  Mr.  Jurs,  who 
is  responsible  for  a  great  deal  of  the  work  done  on  this  committee, 
will  present  the  first  part  of  the  report,  down  to  the  work  of  the 
Chemical  Division  of  our  Committee. 

Mb.  Jurs:  Mr.  Chairman  and  Gentlemen:  Portions  of  the  re- 
port have  been  abstracted,  which  I  will  read.  First,  I  must  tell  you 
that  last  year  the  report  that  we  submitted  was  in  the  shape  of  a 
whole  piece  of  fruit,  as  you  might  call  it,  and  this  year  we  are  nib- 
bling at  the  core  of  that  fruit.  We  are  trying  to  find  and  analyze 
what  the  troubles  are  that  cause  the  enormous  lossJn  San  Francisco 
Bay  to  marine  structures,  and  to  devise  means  and  ways  to  combat 
and  prevent  it. 

My  one  suggestion  to  any  of  you  engineers  handling  marine  struc- 
tures would  be  to  get  a  copy  of  last  year's  report  and  this  year's 
report  and  see  that  a  copy  of  each  is  put  in  the  hands  of  your 
wharf  construction  men,  both  foremen  and  superintendents.  Not 
alone  see  that  they  get  them,  but  see  that  they  read  them.  As  Mr. 
Waterman  said  last  night  at  the  Western  Society  of  Engineers' 
meeting,  one  of  the  best  things  ever  done  by  any  corporation  or 
company,  is  to  get  the  men  together  at  dinner  or  at  your  ofllce,  and 
talk  to  them  and  try  to  educate  them,  because  you  will  get  the  stuff 
over  only  by  educational  methods.  You  won't  get  it  over  by  read- 
ing it  here;  you  must  get  enthused  about  it,  and  you  have  to  make 
everybody  else  enthused  about  it  to  obtain  results.     [Applause.] 
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REPORT  OF  THE  SAN  FRANCISCO  BAY  MARINE 
PILING  COMMITTEE 

INTRODUCTION 

The  work  of  the  San  Francisco  Bay  Marine  Piling  Committee 
herein  reported  covers  approximately  the  calendar  year  1921. 
The  work  of  the  year  1920,  which  was  reported  to  the  American 
Wood-Preservers'  Association  at  its  Seventeenth  Annual  Meeting 
in  San  Francisco  on  January  26,  1921,  clearly  demonstrated  how 
large  was  the  field  upon  which  the  investigation  had  entered,  and 
how  urgently  desirahle  was  the  continuation  of  the  work,  in  order 
that  its  largest  possible  results  might  be  realized.  This  led  to  a 
continuation  of  the  work  by  the  Association.  The  Committee  for 
the  present  year,  on  assuming  its  duties  in  accordance  with  the 
Association's  authorization,  carefully  considered  the  problem  be- 
fore it  and  coivpluded  that  adequate  results  could  not  be  secured 
by  an  investigation  continuing  for  less  than  three  years  further. 
It  was  also  decided  that  in  addition  to  such  engineering  assistance 
as  should  prove  necessary,  the  fundamental  nature  of  the  biologi- 
cal and  chemical  problems  warranted  the  employment  of  both  a 
biologist  and  a  chemist  for  full  time  on  the  Committee  work.  On 
this  basis  the  Committee  solicited  financial  support  in  the  amount 
of  130,000,  or  at  the  rate  of  $10,000  per  year  for  the  three-year 
period,  of  which  the  quota  for  the  year  and  the  major  portion  of 
the  remainder  have  been  secured.  At  the  end  of  three  years  it  is 
anticipated  that  it  will  be  desirable  to  reappraise  the  field  and 
determine  what  further  work  if  any  is  necessary. 

Division  of  Work  in  1921 

Upon  the  organization  of  the  new  Committee  it  was  divided  into 
subcommittees  for  the  better  conduct  of  the  several  phases  of  the 
work,  as  follows: 

Executive 

Finance 

Service  Records 

Wharf  Construction 

Protections 

Chemical 

Specifications 

Biological 

Salinities 

Supervision  of  Experiment  Station 
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The  field  assigned  to  the  several  investigative  sub-committees 
will  appear  in  the  reports  of  their  work  which  follow.  This  sub- 
division of  work  is  felt  to  have  resulted  in  much  more  effective 
utilization  of  the  interest  and  energy  of  the  large  membership  com- 
posing the  main  Committee  than  could  have  been  accomplished 
otherwise.  In  pursuance  of  its  plan  of  work  the  Committee  has 
employed,  year-long,  a  biologist  and  a  chemist,  with  whom  con- 
tracts have  been  entered  into  reserving  to  the  Committee  the 
right  of  patent,  or  other  disposal,  of  any  new  ideas  or  inventions 
which  may  result  from  their  direct  employment  by  the  Committee. 
During  the  latter  part  of  the  year  also  a  competent  engineer  has 
been  employed  full-time  on  the  work  of  the  Service  Records  Sub- 
Committee. 

Committee    Equipment 

Through  the  courtesy  of  the  Southern  Pacific  Company,  the 
Committee  has  been  able  to  establish  a  biological  field  labora- 
tory and  experiment  station  on  that  company's  freight  pier  ad- 
jacent to  the  Oakland  Mole.  Here,  with  running  water  both 
fresh  and  salt,  marine  borers  have  been  maintained  in  contin- 
uous health  and  activity,  as  well  as  subjected  to  varying  salin- 
ities down  to  perfectly  fresh  water.  This  work  is  permitting  a 
most  valuable  controlled  check  upon  the  very  significant  syn- 
thesis indicated  by  the  field  work  this  year  in  respect  to  the 
critical  factors  operative  in  the  survival  and  extension  of  Teredo, 
Here  also  will  be  tested  the  toxicity  upon  marine  borers  of  vari- 
ous creosote  constituents  and  other  chemicals.  Reached  by  lad- 
der below  the  field  laboratory  is  a  working  platform  at  the  ap- 
proximate level  of  high  tide,  from  which  experiments  under  ac- 
tual tidal  conditions  can  be  conducted.  This  platform  and  the 
surrounding  piling  is  also  being  used  by  the  Subcommittee  on 
Protections  for  the  exposure  to  borer  attack  of  the  various  pil- 
ing protections  which  it  is  testing. 

Through  the  similar  courtesy  of  the  California  &  Hawaiian 
Sugar  Refining  Company,  the  Committee  is  now  being  sup- 
plied with  a  second  biological  field  laboratory,  at  Crockett, 
Calif.,  just  at  the  critical  tension  point  of  Teredo's  survival  in 
Carquinez  Strait  during  the  past  season  (as  discussed  in  the 
biological  section  of  this  report).  At  this  laboratory,  at  least 
during  several  months  of  1922,  a  second  biologist  in  the  employ 
of  the  Committee  will  carry  on  special  investigations  under  Pro- 
fessor Kofoid's  direction  with  reference  to  the  factors  determining 
this  survival.  Here  also  the  Committee  has  installed  a  recording 
thermometer  for  the  study  of  the  temperature  factor. 
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In  addition  to  the  field  laboratories,  through  the  cordial  co- 
operation of  the  University  of  California,  both  the  biologist  and 
the  chemist  of  the  Committee  have  the  privilege,  for  Committee 
work,  of  the  extensive  facilities  of  the  University  laboratories  in 
their  respective  sciences. 

Four  test  stations  are  maintained  by  the  Committee,  where 
test  specimens  of  wood  treated  with  different  oils  or  oil  fractions 
are  now  under  regular  observation,  in  exposure  to  borer  attack. 
These  stations  are  at  State  Harbor  Commission  Pier  7,  San 
Francisco,  at  the  Oakland  Mole,  the  Mare  Island  Navy  Yard, 
and  Crockett.  Eight  salinity  stations  are  maintained,  at  Avon, 
Bulls  Head  Point,  Martinez,  Port  Costa,  Crockett.  Black  Point, 
Greenbrae  and  Tiburon,  from  which  samples  of  water,  in  some 
cases  at  both  high  and  low  tide,  are  taken  and  analyzed  for 
salinity. 

National  Research  Council  Cooperation 

The  San  Francisco  Bay  Marine  Piling  Committee  has  Initi- 
ated the  project  approved  by  the  Executive  Committee  of  the 
American  Wood-Preservers'  Association  which  has  resulted  in 
the  organization  of  a  special  committee  on  marine  piling  in- 
vestigation by  the  National  Research  Council,  which  will  thus  be 
able  to  act  as  the  guiding  and  correlation  center  for  widely  dis- 
tributed investigative  activities  in  this  direction  which  are  con- 
templated by  cooperating  agencies  at  many  marine  centers  of  the 
United  States,  as  well  as  to  form  a  medium  of  contact  between 
such  activities  in  the  United  States  and  other  countries.  In  fur- 
therance of  that  project  this  Committee  has  enlisted  for  its  spe- 
cifically scientific  activities  the  service  of  an  Advisory  Committee 
composed  of  men  of  the  highest  scientific  rank  and  attainments, 
appointed  by  the  President  of  the  University  of  California  from 
the  faculty  of  that  institution;  which  will  provide  for  this  work 
the  authoritative  scientific  guidance  required  as  a  condition  of 
its  sponsorship  by  the  National  Research  Council.  This  Com- 
mittee is  composed  of  the  following  members: 

E.  C.  Lipman,  Professor  of  Soil  Chemistry  and  Bacteriology, 

Chairman. 
C.  W.  Porter,  Associate  Professor  of  Chemistry 
C.  Derleth,  Jr.,  Dean,  College  of  Civil  Engineering. 
J.  S.  Burd,  Professor  of  Agricultural  Chemistry. 

C.  A.   Kofoid,   Professor   of   Biology  and   Assistant   Director   of 

the  Scripps  Institution  for  Biological  Research. 
Walter  Mulford,   Professor  of  Forestry  and  head  of  the  Di- 
vision  of  Forestry. 

D.  R.   Hoagland.  Associate   Professor  of   Agricultural   Chem- 

istry,   Secretary. 
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Personnel 

The  Steering  Committee  appointed  by  the  Association  in  pur- 
suance of  the  motion  passed  on  the  floor  of  the  last  Annual 
Meeting,  "to  study  the  matter  for  a  short  time  and  perhaps  plan 
what  should  be  undertaken  tor  the  year,  and  make  recommenda- 
tion to  the  Executive  Committee  as  to  the  nature,  size  and  personnel 
of  the  larger  Committee  which  it  might  be  desirable  to  appoint 
later,"  reported  to  the  Executive  Committee  of  the  Association  on 
March  ID,  1921.  The  San  Francisco  Bay  Marine  Piling  Committee 
for  the  present  year  was  appointed,  upon  its  nomination,  by  the 
Executive  Committee  on  March  16.  The  large  size  of  the  Committee 
membership  was  designed  to  give  representation  to  all  the  con- 
tributors to  and  cooperators  in  the  work  of  the  year.  The  sub- 
committee organization,  which  has  been  noted,  has  kept  it  from 
becoming  unwieldy  and  has  utilized  its  ability  to  the  best  effect. 
The  Committee  as  appointed  has  suffered  some  changes  by  removal 
and,  in  one  case,  by  death.  These  are  indicated  in  the  following 
list: 

San  Francisco  Bay  Marine  Piling  Committee,  1921 

F.  D.  Mattos,   Manager   Treating   Plants,  Southern   Pacific  Com- 
pany, W.  Oakland,  California,  Chairman. 

A.  A.  Brown.  Construction  Engineer,  California  &  Hawaiian  Sugar 
Refining  Company,  Crockett,  California,  Vice-Cfiairman. 

W.  C.  Ball,  Sales  Manager,  Chas.  R.  McCormick  &  Company,  San 
Francisco,  Secretary-Treasurer. 

C.  L.  Hill,  in  Charge,  Office  of  Forest  Products,  U.  S.  Forest  Serv- 
ice, San  Francisco,  Executive  Officer, 
+H.  A.  Anderson,  Engineer,  Western  Electric  Company,  New  York. 

Ernest   Bateman,   Chemist   in   Forest    Products,   Forest    Products 
Laboratory,  Madison,  Wisconsin. 

A.  M.  Baxter,  Vice-President,  J.  H.  Baxter  &  Company,  San  Fran- 
cisco. 

Geo.  W.  Boschke,  Chief  Engineer,  Southern  Pacific  Company,  San 
Francisco. 

H.  J.  Brunnier,  Consulting  Structural  Engineer,  San  Francisco. 
♦J.  S.  Burd,  Professor  Agricultural  Chemistry,  University  of  Cali- 
fornia, Berkeley,  California. 

C.  E.  Cortes,  Construction  Engineer,  Shell  Company  of  California, 

Martinez,  California. 
♦H.  0.  Demerltt,  Assistant  Engineer,  San  Francisco-Oakland  Ter- 
minal Railways,  Oakland,  California. 
♦Chas.  Derleth,  Jr.,  Dean,  College  of  Civil  Engineering,  University 

of  California,  Berkeley,  California. 
♦W.  W.  De  Win  ton,  Engineer,  Moore  Shipbuilding  Company,  Oak- 
land, California. 


t  Moved  to  New  York  during  the  year. 
•  Honorary  Member. 
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♦W.  E.  Dore,  Assistant  Professor  of  Agricultural  Chemistry,  Univer- 
sity of  California,  Berkeley,  California. 

♦H.  P.  Faull,  Sales  Manager,  Hammond  Lumber  Co..  San  Francisco. 

•Emanuel  Fritz,  Assistant  Professor  of  Forestry,  University  of  Cali- 
fornia, Berkeley,  California. 

♦H.  H.  Hall,  Chief  Engineer,  Standard  Oil  Company,  San  Francisco. 

♦G.  H.  Hicks,  Acting  Chief  Engineer,  Northwestern  Pacific  R.  R., 
San  Francisco. 

♦D.  R.  Hoagland,  Associate  Professor  of  Agricultural  Chemistry,  Uni- 
versity of  California,  Berkeley,  California. 

♦Lieut.  Allen  Hoar,  Corps  of  Civil  Engineers,  U.  S.  Navy,  Bremerton 
Navy  Yard,  Bremerton,  Washington. t 

♦Howard  C.  Holmes,  Consulting  Engineer,  San  Francisco,  Califomia.t 

Geo.  M.  Hunt,  In  Charge,  Section  of  Wood  Preservation,  Forest 
Products  Laboratory,  Madison,  Wisconsin. 

W.  M.  Jaekle,  Assistant  Engineer,  M.  of  W.  &  S.,  Southern  Pacific 
Compcmy,  San  Francisco. 

♦Capt.  F.  B.  Jones,  Corps  of  Engineers,  U.  S.  Army,  Fort  Mason,  San 

Francisco. 
L.  D.  Jurs,  Chief  Engineer,  Associated  Oil  Company,  San  Francisco. 
W.  H.  Kirkbride,  Engineer  M.  of  W.  &  S.,  Southern  Pacific  Com- 
pany, San  Francisco. 
Dr.  C.  A.  Kofoid,  Professor  of  Zoology  and  Assistant  Director  of 
the  Scripps  Institution  for  Biological  Research,  University  of 
California,  Berkeley,  California. 

♦C.  A.  Kupfer,  Consulting  Engineer,  Berkeley,  California. 

♦C.  B.  Lipman,  Professor  of  Soil  Chemistry  and  Bacteriology,  Uni- 
versity of  California,  Berkeley,  Calif.,  Chairman  of  Advisory 
Committee. 

♦Lieut.  C.  L.  Macrae,  Corps  of  Civil  Engineers,  U.  S.  Navy,  Mare 

Island  Navy  Yard,  Mare  Island,  California. 
Chas.  R.  McCormick,  President,  Chas.  R,  McCormick  &  Company, 
San  Francisco. 

♦Walter  Mulford,  Professor  of  Forestry,  University  of  California, 
Berkeley,  California. 

♦Jerome  Newman,  Consulting  Engineer,  San  Francisco. 

♦H.  S.  Pond,  Asst.  Engineer,  U.  S.  Engineers'  Office,  Rivers  and 
Harbors,  San  Francisco. 

♦C.  W.  Porter,  Associate  Professor  of  Chemistry,  University  of  Cali- 
fornia, Berkeley,  California. 
R.  H.  Rawson,  Consulting  Timber  Engineer,  Portland,  Oregon. 

♦G.  W.  Rear,  General  Bridge  Inspector,  Southern  Pacific  Company, 
San  Francisco. 

♦Capt.  H.  W.  Rhodes,  In  Charge,  Lighthouse  Service,  San  Francisco. 

♦W.  T.  Richards,  Assistant  Engineer,  San  Francisco-Sacramento 
Railroad,  Oakland,  California. 

♦F.  B.  Smith,  Consulting  Engineer,  San  Francisco. 

♦O.  K.  Smith,  Assistant  Superintendent  Mountain  Copper  Company, 

Martinez,  California. 
R.  G.  Smith,  Assistant  Manager  Fuel  Oil  &  Asphalt  Division,  Stand- 
ard Oil  Company,  San  Francisco. 


•  Honorary  Member. 

t  Recently   transferred  from  Mare  Island. 

t  Deceased  October  30,  1921. 


Digitized  by  VjOOQIC 


Amebican  Wood-Presbbvers'  Association     351 


O.   R.  West.  DiYision  Engineer,  A.  T.  ft  3.  F.  H.   R.,  Needles, 

Callfornla.t 
F.  G.  White,  Chief  Engineer,  Board  of  State  Harbor  Commissioners, 

San  Francisco. 
J.  W.  Williams,  Chief  Engineer,  Western  Pacific  Railroad  Company, 

San  Francisco. 
Herman  yon  Schrenck,  Consulting  Timber  Engineer,  Tower  Grove 

and  Flad  Avenues,  St.  Liouis,  Missouri.^ 


Sabcommittees,  1921 


Executive 

C.  L.  Hill,  Chairman 

W.  C.  Ball 

F.  D.  Mattos, 

C.  A.  Kofold, 

C.  E.  Cortes 

A.  A.  Brown 

L.  D.  Jurs 

H.  H.  Hall 

O.  R.  West 


Finance 

W.  C.  Ball,  CJiairman 
C.  L.  Hill 
F.  D.  Mattos 
W.  W.  DeWinton 
C.  R.  McCormick 
A.  A.  Baxter 
A.  A.  Brown 
O.  R.  West 


Service  Recobos 

L.  D.  Jurs,  Chairman 
H.  O.  Demeritt 
J.  W.  Williams 

F.  G.  White 
C.  L.  Macrae 

G.  W.  Rear 
C.  A.  Kupfer 
H.  W.  Rhodes 
F.  B.  Smith 
A.  A.  Brown 
C.  L.  Hill 

O.  R.  West 
Howard  C.  Holmes 


Wharf  Construction 


Protections 


A.  A.  Brown,  Chairman  C.  L.  Hill,  Chairman 


C.  E.  Cortes 
J.W.Williams 
F.  G.  White 
L.  D.  Jurs 
W.  H.Klrkbrlde 
W.  M.  Jaekle 
H.  J.  Bnmnier 
Allen  Hoar 
F.  B.  Smith 
Chas.  Derleth,  Jr. 
H.  S.  Pond 
Jerome  Newman 
Howard  C.  Holmes 
O.  R.  West 


G.  H.  Hicks 
H.  O.  Demeritt 

F.  G.  White 

G.  M.  Hunt 
C.  A.  Kupfer 
E.  Fritz 

R.  G.  Smith 
O.  R.  West 
Howard  C.  Holmes 


t  Transferred  November  26,   1921. 
X  Consulting  Member. 


Chemical 

Investigations 
J.  S.  Burd,  Chairman 
C.  W.  Porter 
W.  E.  Dore 
Ernest  Bateman 
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Specifications 


Biological  and 
Experimental  Work 


Salinites 


F.  D.  Mattos,  ChairmdnC.  A.  Kofoid,  Chairman  C.  E.  Cortes,  Chairman 


W.  C.  Ball 

E.  Bateman 
A.  A.  Brown 
A.  M.  Baxter 

H.  A.  Anderson  , 
R.  H.  Rawson 
Chas.  Derleth,  Jr. 

F.  G.  White 
H.  H.  Hall 
0.  R.  West 


F.  D.  Mattos 
A.  A.  Brown  - 
C.  E.  Cortes 

F.  G.  White 
Allen  Hoar 
O.  K.  Smith 
C.  A.  Kupfer 
R.  G.  Smith 

G.  H.  Hicks 
H.  F.  Faull 

W.  T.  Richards 
H.  W.  Rhodes 
F.  B.  Jones 
E.  Fritz 
C.  L.  Hill 


A.  A.  Brown 
F.  D.  Mattos 
J.  W.  Williams 
H.  S.  Pond 
C.  A.  Kofoid 
0.  K.  Smith 


In  Charge  of  Experiment  Station 

W.  H.  Kirkbride,  Chairman 
C.  A.  Kofoid 
C.  L.  Hill 
F.  D.  Mattos 


Conimitte>e  Emplojees 

Robert  C.  Miller.  M.A.,  Biologist 

W.  H.  Hampton,  Ph.D.,  Chemist 

H.M.  Goodman,  B^.  in  Civil  Engineering,  Engineer 


Contributors  to  the  Fund  of  the  San  Francisco  Bay  Marine 
PlUng  Committee.   1921 

Associated  Oil  Company 

Atchison,  Topeka  &  Santa  Fe  Railroad 

Balfour,  Guthrie  &  Company 

Bethelem  Shipbuilding  Corporation 

Board  of  State  Harbor  Commissioners 

California  &  Hawaiian  Sugar  Refining  Company 

Hammond  Lumber  Company 

Matson  Navigation  Company 

Chas.  R.  McCormlck  &  Company 

Moore  Shipbuilding  Company 

Pacific  Creosoting  Company 

San  Francisco  Bridge  Company 

Schaw-Batcher  Company 

Shell  Company  of  California 

Southern  Pacific  Company 

Standard  Oil  Company 
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service  recx>rds  section 

In  following  out  the  program  suggested  in  last  year's  report, 
efforts  in  the  Service  Records  work  during  the  present  year  have 
'  been  directed  toward  three  objectives:  (1)  to  inspect  for  pres- 
ent condition  the  now  existing  structures  reported  on  last  year, 
and  thus  ibring  up  to  date  their  service  record;  (2)  to  uncover 
more  of  the  great  volume  of  service  record  material  which  still 
lay  buried  in  the  files  of  companies  and  institutions  having  water- 
front interests  in  San  Francisco  Bay;  (3)  to  develop  an  adequate 
but  practical  outline  of  what  a  service  record  should  include, 
for  recommendation  to  the  cooperators  in  the  Marine  Piling  Sur- 
vey and  any  others  in  the  San  Francisco  Bay  region  who  should 
approve  the  idea,  so  that  future  service  records  in  this  region 
may  be  both  more  adequate  and  more  consistent  and  uniform  in 
the  data  recorded  than  they  have  been  in  the  past. 

One  of  the  gratifying  results  of  the  work  of  the  San  Francisco 
'Bay  Marine  Piling  Comimittee  and  its  report,  as  submitted  to 
this  Association  last  year,  has  been  the  stimulation  of  the  Cali- 
fornia Board  of  State  Harbor  Commissioners,  who  control  the 
entire  waterfront  of  the  city  of  San  Francisco,  to  undertake  and 
complete,  during  the  year  under  present  report,  a  detailed  inspec- 
tion of  all  the  piling  on  this  waterfront,  comprising  something 
like  140  acres  of  piers  and  wharves.  In  addition  to  inspection 
of  existing  structures,  the  flies  and  records  of  the  Board  were 
reviewed  for  information  bearing  on  the  construction  and  history 
of  the  structures  which  preceded  them;  all  of  which  information 
has  been  summarized  in  a  report  prepared  for  the  use  of  both 
the  Commission  and  the  Committee.  This  report  is  accompanied 
by  the  tabulated  statement  of  service,  completed  to  date  by  the 
inspections  of  the  present  year.  The  report  necessarily  repeats 
in  some  cases  information  brought  out  in  the  report  of  this  Com- 
mittee last  year;  but  in  its  entirety  the  report  is  so  valuable, 
and  it  is  so  difficult  to  dissect  it  without  doing  violence  to  it, 
that  it  is  introduced  verbatim  as  a  part  of  the  present  report. 
There  is  no  other  organization  in  this  region  the  continuity  of 
whose  record  is  equal  to  that  of  the  Board  of  State  Harbor  Com- 
missioners, their  record  going  back  in  some  cases  a  little  over 
forty  years. 

From  the  Harbor  Commission  report  it  can  clearly  be  seen, 
as  was  not  realized  last  year  from  the  more  limited  material 
then  available,  that  acute  engineering,  and  even  public,  interest 
in  better  protection  of  piling  structures  against  marine  borers  in 
this  region,  has  occurred  in  nearly  regular  cycles  of  close  to  ten 
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years  each.  The  anxiety  in  each  case  was  caused  by  the  failure 
of  some  scheme  or  schemes  which  had  been  evolved,  or  to  which 
faith  has  been  pinned,  as  at  last  the  perfect  protection,  at  the 
preceding  "awakening."  And  each  wave  evolved  one  or  more 
new  processes,  which  were  likewise  acclaimed  in  spite  of  previous 
experience. 

During  the  years  from  1888  to  1890  untreated  wooden  piling 
began  to  be  replaced  by  creosoted  piling.  This  statement  does 
not  consider  as  creosoted  piling  that  treated  In  San  Francisco 
as  early  as  1869,  by  the  Robins  process  of  subjecting  the  wood, 
in  a  closed  tank,  to  vapors  of  creosote.  The  possibilities  of  the 
early  creosoted  piling  at  its  best  were  demonstrated  by  the  Oak- 
land Long  Wharf  piling,  reported  on  at  the  1920  convention  of 
this  Association,  some  of  which  lasted  up  to  29  years.  But  that 
few  then  realized  how  the  service  of  potentially  excellent  creo- 
soted piles*  could  be  cut  in  half,  or  even  more  nearly  annihilated, 
by  puncturing  the  creosoted  zone  with  dogs,  pikes,  axes  and  bolt, 
holes  is  not  hard  to  understand  when  it  is  still  impossible  to 
prevent  the  piles  from  being  thus  abused.  The  percentage  of 
creosoted  piling  failures  shown  by  the  Harbor  Commission  re- 
port to  be  due  to  dogging,  it  is  believed  will  astonish  even  many 
who  thought  they  knew.  So  a  great  deal  of  creosoted  piling 
failed  prematurely,  and  was  blamed  accordingly,  in  the  decade 
of  the  nineties.  During  that  decade,  also  (or,  like  creosote,  at 
the  last  end  of  the  eighties),  appeared  the  first  crop  of  the  super- 
ficial bituminous  coating  methods. 

The  second  big  wave  of  anxiety  about  piling  protection  ap- 
peared in  the  years  from  18^8  to  1900,  although  the  introduction 
of  concrete  casings  placed  in  steel  cylinders  had  preceded  this 
period  by  a  couple  of  years.  During  this  time  the  first  form  of 
the  Holmes  concrete  encasing  cylinder  with  a  wooden  form*  was 
produced.  This  first  form,  as  it  was  not  made  clear  in  last  year's 
report,  wae  the  large  cylinder  enclosing  a  cluster  of  wooden  piles. 
Unfortunately,  this  less  perfect  form  of  the  Holmes  pile  was 
for  a  number  of  years  believed  by  many  engineers  of  this  region 
to  be  the  one  final  answer  to  the  problem. 

In  the  decade  beginning  in  1908  attention  continued  to  be 
focussed  strongly  on  the  possibilities  of  concrete.  The  more  effi- 
cient single-pile  form  of  the  Holmes  cylinder  appeared  in  that 
year,  aa  did  also  the  Black's  Patent  method,  which  was  the  fore- 
runner of  several  forms  now  used  for  pouring  a  concrete  Jacket 
around  a  wooden  pile  in  place,  section  by  section,  without  con- 
tact with  the  water  till  after  it  is  poured;  in  the  same  year  also 
appeared   the   Koetitz   precast    concrete   cylinder  protection   for 
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wooden  piles,  which  is  shown  by  the  service  record  to  have  been 
so  remarkably  effective;  and  at  about  the  same  time  was  intro- 
duced the  concrete  cylinder  constructed  in  place  inside  a  caisson, 
and  the  modern  precast  reinforced  concrete  pile.  In  addition  to 
the  concrete  activity,  this  decade  witnessed  renewed  and  greatly 
extended  use  of  creosote,  as  well  as  a  new  crop  of  the  superficial 
coating,  or  paint  and  batten,  methods. 

The  period  since  1918,  which  has  witnessed  the  disastrous  ap- 
pearance of  Teredo  activity  in  San  Francisco  Bay,  has  brought 
renewed  development  of  protective  and  construction  processes, 
which  include  representatives  of  practically  every  class  of  process 
brought  forward  in  previous  years.  It  seems  often  as  if  little 
has  been  learned,  or  taken  to  heart,  by  such  promoters  from  the 
experience  of  the  past.  But  it  is  a  healthful  sign  that  much 
more  effort  than  formerly  seems  now  being  devoted  toward  secur- 
ing technically  correct  workmanship  in  treatment,  construction 
and  inspection,  with  a  realization  that  only  thus  can  the  best 
methods  do  themselves  justice. 

In  preparing  the  statements  which  accompany  the  tabulated 
service  records  for  various  classes  of  piles,  which  follow  the 
special  report  of  the  Board  of  State  Harbor  Commissioners,  pre- 
sented herewith,  it  has  been  the  endeavor  not  to  repeat  the  infor- 
mation developed  at  length  in  last  year's  report,  except  as  be- 
comes necessary  for  purposes  of  intelligent  comparison.  In  view, 
however,  of  the  fact  that  this  committee,  by  authority  of  your 
last  year's  meeting,  has  now  embarked  upon  a  continuing  pro- 
gram, it  is  felt  that  the  service  record  tabulations  themselves 
should  be  cumulative,  presenting  from  year  to  year  the  total 
body  of  record  which  has  been  obtained  for  this  region.  The 
tabulations  herewith  presented,  accordingly  incorporate  last 
year's  data  wfth  that  obtained  this  year.  They  also  repeat  the 
tabulated  data  presented  in  the  special  report  of  the  Harbor 
Commission,  so  as  to  make  it  conveniently  available  with  respect 
to  each  separate  class  of  piles.  A  final  summary,  similar  to  that 
of  last  year,  has  also  been  stated,  so  as  to  keep  up  to  date  any 
modifications  of  conclusions  which  may  from  time  to  time  be- 
come necessary. 

SBRVICB    RECORDS   FROM  STRUCTURES   OF  THE  BOARD   OF 
STATE   HARBOR   COMMISSIONERS   AT   SAN   FRANCISCO 

The  files  of  the  Board  of  State  Harbor  Commissioners  constitute 
a  forty  year  service  record  comprising  almost  all  types  of  com- 
mercial pile  construction,  which  have  been  intro:luced  in  San 
Francisco  Bay  during  this  period. 
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The  efforts  of  the  early  Boards  were  largely  directed  toward 
repiling  existing  structures  and  contain  frequent  references  to 
the  enormous  expense  of  these  replacements.  In  this  work  piles 
with  the  bark  intact  and  unbroken  appear  to  have  been  the  stand- 
ard type  uBed,  although  some  methods  of  preservation  such  as 
"built  up"  piles  and  coatings  were  attempted.  In  1888,  in  the 
report  of  the  Board  to  Governor  Waterman,  the  first  reference  is 
made  toward  the  adoption  of  a  policy  of  preservation  as  follows: 

"The  Board  has  given  much  attention  to  the  various  methods 
for  the  preserving  of  piles  and  timber  from  the  ravages  of 
Teredo*  and  Limnoria.  The  engineer  of  the  Board  is  emphatic 
in  his  opinion  that  thorough  creosoting  is  the  best  remedy  that 
has  so  far  been  used  for  this  purpose  and  reports  that  this  has 
been  demonstrated  both  in  Europe  and  in  this  country." 

The  biennial  reports  for  1891-2  contain  the  contracts  for  treated 
piles.  These  were  let  to  the  Pacific  Improvement  Company  for 
14-pound  and  15-pound  treatment  with  creosote  and  to  the  Parafflne 
Paint  Company  for  coating  piles.  From  this  time  the  biennial 
reports  list  contracts  for  both  coated  and  creosoted  piles. 

In  1898  the  biennial  report  of  Governor  Budd  contains  the  follow- 
ing reference  to  methods  of  preservation: 

"The  preservation  of  piles  and  timber  is  the  one  over- 
shadowing que&tion  in  the  administration  of  waterfront  affairs. 
In  the  course  of  a  trial  recently,  in  the  Superior  Court  of  San 
Francisco,  involving  a  consideration  of  the  merits  of  the 
various  methods  of  preserving  piles,  the  fact  was  brought  out 
upon  the  testimony  of  three  of  the  foremost  civil  engineers  on 
this  Coast  that  the  methods  of  pile  treatment  adopted  by  this 
Board  will  preserve  the  piles  for  from  twenty  to  twenty-five 
years." 

The  methods  of  treatment  referred  to  were  apparently  "coating" 
and  "creosoting,"  described  as  follows  in  the  report: 

"These  patents  embrace  different  forms  of  artificial  cover- 
ing for  piles,  while  others  call  for  the  injection  of  antiseptics 
and  other  chemical  matter  into  the  pile  itself,  which  is  accom- 
plished after  a  degree  of  porousness  is  formed  in  the  wood 
by  extraction  of  the  sap  and  moisture  therefrom." 

Notwithstanding  the  testimony  of  the  "three  foremost  civil  engi- 
neers," all  of  the  treated  and  coated  piles  of  this  period  failed  long 
before  the  twenty  to  twenty-five  year  period  expired.  The  report 
of  the  Chief  Engineer  in  the  same  biennial   report    (1898)    con- 


•  Where  Teredo  is  spoken  of  as  present  on  the  Pacific  Coast  In  en- 
gineering publications  of  former  years,  Xylotrya  is  undoubtedly  to  be 
understood.  There  is  no  biological  evidence  of  the  presence  of  Teredo 
in  San  Francisco  Bay  until  the  invasion  of  recent  years. 
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tainjs  the  following  significant  paragraph  which  may  account  for 
the  unfavorable  behavior  of  the  preservatives: 

"All  authorities  in  writing  on  the  preservation  of  piles  for 
marine  work  seem  to  ignore  the  existence  of  the  Limnoria, 
In  my  opinion,  it  is  much  more  destructive  on  this  coast  than 
the  Teredo,  and  while  a  pile  that  has  been  thoroughly  creosoted 
will  resist  the  Teredo  even  if  somewhat  checked,  the  Limnoria 
v>ill  find  the  slightest  opening  and  destroy  the  pile. 

That  these  protections  while  not  lasting  the  anticipated  period 
were  nevertheless  beneficial  is  attested  by  the  Chief  Engineer  in 
the  Biennial  Report  of  1900,  as  follows: 

"With  few  exceptions,  the  piling  of  old  structures  has  been 
done  with  coated  or  creosoted  piles,  and  although  the  same 
have  not  proved  to  be  of  such  irresistible  nature  against  the 
attacks  of  the  Teredo  and  Limnoria  as  at  first  anticipated, 
nevertheless  the  life  of  these  piles  will  be  greatly  prolonged 
and  the  present  enormous  expense  for  repiling  somewhat 
reduced  in  the  future." 

In  the  period  from  1895  to  1900  the  Board  in  addition  to  utiliz- 
ing coated  and  creosoted  piles  made  a  beginning  in  creosote  sub- 
structures. The  foundations  for  the  Ferry  Building  were  com- 
pleted September  1,  1895.  In  this  construction  clusters  of  green 
piles  aggregating  5200  were  encased  in  rectangular  concrete  piers 
which  were  constructed  inside  of  an  open  coffer  dam.  Following 
this  construction  the  substructure  for  Pier  5  and  for  Folsom  Street 
Wharf  were  constructed  in  1896  of  green  pile  clusters  which  were 
encased  with  concrete  placed  inside  of  a  cylindrical  shell  of 
3/16-inch  boiler  plate.  These  types  of  construction  have  proven 
satisfactory  and  the  substructure  supports  are  still  in  use. 

About  1900  there  was  developed  the  concrete  cylinder  substruc- 
ture known  as  the  Holmes  patent.  In  its  earlier  form  this  con- 
sisted in  the  surrounding  of  clusters  of  green  piles  with  a  wooden 
stave  cylindrical  form  driven  into  the  mud  and  sealed  at  the  bot- 
tom after  which  concrete  was  poured  for  encasing  the  piles. 

From  1901  to  1907,  Piers  7,  11,  19,  21,  23,  25  and  27  were  built  of 
this  type  of  construction.  In  the  Biennial  Report  of  1908  the 
Assistant  State  Engineer  reports  as  follows: 

"There  are  practically  two  kinds  of  piers  in  existence  on  the 
waterfront  of  San  Francisco.  One  is  the  pier  resting  on  creo- 
soted piles  and  comprises  the  remains  of  the  old  work,  com- 
pleted previous  to  the  use  of  the  Howard  Holmes  patent.  The 
other  comprises  the  piers  resting  on  piles  protected  by  con- 
crete according  to  Mr.  Holmes'  patent     .     .     . 

."Those  of  the  first  kind  are  very  hard  to  maintain,  and  it 
has  been  the  policy  of  the  Board  for  a  long  time  to  construct 
all  new  piers  on  the  patented  piles  .     ." 
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But  speaking  of  the  patented  piles  he  later  adds: 

"In  a  few  instances  the  concrete  cylinder  piers  have  failed 
and  fallen  from  their  position.  This  latter  failure  \a  undoubt- 
edly due  to  the  practice  of  placing  the  concrete  for  a  contider- 
able  portion  of  the  bottom  of  the  cylinders  under  water  with- 
out any  special  device  to  prevent  a  separation  of  the  in- 
gredients." 

Since  1908  when  the  above  was  written  the  cylinder  piers  of  this 
type  have  likewise  proven  "very  hard  to  maintain"  and  have  been 
generally  repaired  by  replacement  of  faulty  cylinders.  These 
replacements  were  due  in  part  to  the  disintegration  of  poor  con- 
crete (probably  poured  into  the  sea  water)  but  princiirally  to 
failure  to  properly  seal  the  cylinders  and  encase  the  piles  at  the 
mud  line.  Numerous  cylinders  were  replaced  with  creoeoted  piles 
from  1913  to  1915  and  additional  repairs  were  made  in  1921.  when 
all  of  these  structures  were  examined  by  a  diver.  The  number  of 
cylinders  remaining  in  sei\iceable  condition  is  recorded  in  the 
tabulated  service  records. 

In  190&  an  improved  type  of  concrete  cylinder  was  developed 
in  which  the  creosote  was  deposited  inside  of  a  steel  cofter  dam 
which  was  driven  into  the  bottom  and  pumped  dry.  After  concret- 
ing, the  steel  shell  was  pulled  and  re-used  on  succeeding  cylinders. 
In  this  manner  the  disadvantages  of  pouring  concrete  through 
wate)*  were  minimized.  Piers  36,  38,  40,  39,  26,  28,  30  and  32  were, 
constructed  under  this  system  from  1909  to  1914.  These  piers  are 
giving  good  service  except  for  construction  defects  due  to  careless 
workmanship.  The  principal  defects  have  resulted  from  the  use 
of  excessively  wet  mixes  from  Insufficient  tamping  and  failure  to 
properly  clean  construction  Joints.  Piers  26  and  28  were  particu- 
larly faulty  in  respect  to  construction  Joints  at  low  water.  The 
upper  portions  of  these  cylinders  were  poured  on  top  of  an  accumu- 
lation of  laitance  and  silt  which  was  subsequently  washed  out 
and  was  replaced  by  grouting.  Certain  cylinders  show  signs  of 
disintegration  due  to  excessively  wet  mixes  and  lack  of  tamping. 
These  cylinders  have  been  repaired  by  encasing  them  in  a  3-inch 
shell  of  dense  concrete  deposited  similarly  to  the  "Black  Patent" 
process  for  concreting  piles.  The  number  of  repaired  cylinders 
and  general  condition  of  the  structures  are  recorded  in  the  tabu- 
lated service  records. 

A  modified  type  of  Holmes  cylinder  was  also  developed  about 
1908  and  was  incorporated  In  Pier  34  constructed  in  1910.  In 
this  type  a  single  pile  was  encased  In  concrete  with  special  gas- 
kets for  sealing  the  bottom  and  facilitating  the  pumping  out  of 
the  casings.  A  diver's  examination  has  been  made  on  alternate 
bents  of  Pier  34,  the  results  of  which  are  tabulated  in  the  ap- 
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pended   service   records.     No   repairs    have   been    made   on   this 
pier,  which  is  in  good  condition  after  11  ye^rs  exposure. 

The  Koetitz  type  of  concrete  protected  pile  was  also  developed 
about  1908.  In  this  type  the  green  pile  was  encased  in  a  pre- 
cast concrete  shell,  the  space  between  the  shell  and  the  pile  being 
filled  with  sand  or  grout.  Between  1908  and  1910  approxi- 
mately 2500  lineal  feet  of  concrete  bulkhead  wharf  was  con- 
structed on  this  type  of  protected  pile  and  in  1911  Pier  17  was 
constructed  entirely  on  this  type.  These  structures  have  given 
good  service  and  are  in  first  class  condition.  The  piles  in  the 
bulkhead  wharves  have  developed  inconsequential  defects  in 
small  cracks  over  the  reinforcing  of  the  cylinders.  Cracks  of 
this  nature  are  of  less  import  than  in  the  case  of  reinforced 
concrete  piles  as  the  casing  is  largely  a  protection  for  the  green 
pile  and  cracking  occurs  only  above  the  water  line.  Neither  the 
structural  efficiency  of  the  encased  pile  nor  the  protective  value 
of  the  casing  is  greatly  affected. 

Still  another  type  of  concrete  protected  pile  developed  in  1908 
is  the  "Black  Patent"  type  in  which  concrete  is  placed  in  sec- 
tional forms  above  the  water  level  which  are  lowered  on  the 
pile  as  the  filling  of  the  form  proceeds.  Two  small  contracts 
for  this  protection  were  let  in  1908-9;  the  remaining  piles  of 
which  have  been  inspected  and  recorded  in  thjB  tabulated  service 
records.  In  general  these  piles  appear  to  be  sound  to  the  mud 
line  and  those  which  have  failed  have  been  eaten  off  at  the  mud 
line  because  the  protection  was  not  carried  below  that  point. 

During  the  period  from  1900  to  1910,  while  experimenting  with 
the  various  concrete  supports  outlined  above,  the  Board  also  con- 
tinued to  utilize  considerable  quantities  of  green  piles,  coated 
piles  and  creosoted  piles.  In  1908,  1200  eucalyptus  piles,  all  of 
which  were  eucalyptus  globulus  according  to  the  report  of  the 
engineer,  were  purchased  and  driven  largely  In  the  Ferry  Slips. 
These  piles  were  a  disappointment  for  this  purpose,  failing  partly 
by  breakage  and  partly  by  the  attacks  of  Xylotrya,  They  were 
all  replaced  in  1912.  Four  of  these  piles,  however,  installed  as 
mooring  and  fender  piles  in  Pier  38  have  been  In  place  to  date. 
These  piles  have  been  cut  off  by  Xylotrya,  at  the  mud  line,  but 
show  very  little  of  the  characteristic  Limnoria  attack  at  low 
water  line. 

All  of  the  coated  piles  driven  during  this  period  have  been 
replaced  or  removed,  a  typical  example  being  Pier  9.  This  pier 
originally  of  green  piles  was  rebuilt  with  coated  piles  in  1903. 
The  coated  piles  were  replaced  with  creosoted  piles  in  the  period 
from  1911  to  1915. 
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Most  of  the  creosoted  pile  construction  of  this  period  (1900-. 
1910)  has  likewise  been  removed  or  replaced.  This  construc- 
tion included  the  timber  bulkhead  wharves  along  the  seawall 
which  have  been  recently  reconstructed  as  concrete  bulkhead 
wharves.  Replacement  was  necessitated  both  by  deterioriation 
of  the  creosoted  piles  and  the  decay  of  the  timber  decks.  There 
are  a  number  of  creosoted  piles  installed  during  this  period  now 
in  use  in  the  ferry  slips  but  they  are  so  intermixed  with  newer 
construction  that  a  survey  and  report  is  unreliable.  The  earliest 
creosoted  pile  structure  which  has  been  maintained  intact  is  the 
freight  slip  extension  to  Pier  36  constructed  in  1909.  These 
piles  are  in  fairly  good  condition  as  noted  in  the  appended  tabu- 
lation. Next  in  length  of  service  are  the  creosoted  piles  used 
in  repiling  of  Piers  7  and  9  and  in  the  track  extensions  of  Piers 
20  and  21  installed  about  1912. 

During  the  years  1914-16  a  very  extensive  creosoted  pile  pro- 
gram was  carred  out  by  the  Board.  This  program  included  the 
repiling  of  Piers  11,  19,  21,  23,  25,  and  27  and  the  construction 
of  Piers  14,  15,  16,  18,  20,  22,  37,  41,  and  46.  During  the  past 
year  most  of  this  construction  has  been  carefully  inspected  and 
considerable  repairing  has  been  carried  out  in  the  way  of  plug- 
ging the  holes  between  tides,  which  have  been  subjected  to  Lim- 
noria  attack.  This  is  done  with  cement  mortar  which  is  forced 
into  the  holes  and  then  pointed  with  plaster  of  paris  to  protect 
the  cement  mortar  from  the  tide.  A  record  of  all  piers  repaired 
is  given  in  the  tabluated  service  tests.  In  general  it  may  be 
stated  that  80  per  cent  of  the  abrasions  attacked  are  produced 
by  pile  dogs;  about  15  per  cent  by  checks  developed  during  or 
since  driving  and  the  balance  from  miscellaneous  defects.  In 
some  of  the  repaired  piers  (19,.  21,  26,  and  27)  steel  staging 
bolts  were  used  which  were  withdrawn  without  plugging  the 
holes.  These  openings  were  heavily  attacked.  In  all  cases  the 
piles  of  the  repaired  piers  on  the  north  side  of  the  Ferry  Build- 
ing contained  larger  holes  and  were  more  heavily  attacked  than 
the  piles  in  the  new  piers  to  the  south.  This  is  possibly  due  to 
the  increased  abrasion  of  the  piles  where  driven  through  the 
roof  and  deck  of  existing  work  as  compared  with  the  unobstructed 
work  on  new  piers.  It  was  impossible  to  patch  the  inaccessible 
portion  of  the  piles  below  the  water  line,  but  judging  from  the 
extent  of  the  attack  which  is  visible  it  is  thought  that  the  sta- 
bility of  the  piles  will  not  be  appreciably  reduced  for  at  least 
another  six  year  period,  at  which  time  a  percentage  of  the  piles 
must  be  repaired  or  replaced.  Xylotrya  or  Teredo  attack  was 
visible  only  where  piles  had  been  split  or  checked;  in  these  cases 
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it  was  more  rapid  and  serious  than  the  Limnoria  attack  in  small 
abrasions. 

In  1911  pre-cast  reinforced  concrete  piles  were  inf^oduced  in 
the  Bulkhead  Wharf  of  Pier  17.  This  construction  has  been 
adopted  for  all  succeeding  bulkhead  wharf  construction  aggre- 
gating approximately  8500  feet  of  bulkhead.  Following  the  de- 
struction of  Pier  46  by  fire  in  1916,  the  creosoted  pile  construc- 
tion was  considerably  curtailed,  and  pre-cast  concrete  pile  con- 
struction somewhat  extended.  Pier  35  was  constructed  in  1915 
and  Piers  3,  29,  31,  and  33  in  the  period  from  1916  to  1918. 
In  these  piers  concrete  piles  up  to  100  feet  in  length  have  been 
satisfactorily  handled  and  driven.  This  construction  together 
with  the  concrete  cylinder  construction  has  been  periodically  sur- 
veyed for  defects  and  deterioration.  The  later  concrete  pile 
structurjes  show  no  deterioration  as  yet,  but  the  earlier  bulkhead 
wharves  are  begrinning  to  show  cracks  due  to  the  rusting  of  the 
reinforcing  above  the  water  line.  No  deterioration  has  been  dis- 
covered below  the  water  line. 

Summary 

The  following  types  of  substructure  support  have  given  satis- 
factory service  and  may  be  considered  reliable  when  properly  de- 
signed and  constructed: 

1 — Concrete  piers  and  cylinders  laid  in  open  coffer  dams; 

2 — Steel  cylinder  shells  filled  with  concrete; 

3 — Single  green  piles  encased  in  concrete; 

4 — Creosoted  piles; 

5 — Pre-cast  concrete  piles. 

The  efforts  of  the  Engineering  Department  in  all  new  con- 
struction are  largely  directed  toward  more  exacting  work  than 
is  necessary  in  inland  construction.  In  the  case  of  concrete  the 
principal  desideratum  is  density  and  imperviousness  which  is  ob- 
tained by  proper  proportioning,  by  the  exclusion  of  sea  water  or 
surplus  mixing  water  and  by  excess  tamping.  In  the  case  of 
creosoted  and  protected  piles  the  principal  desideratum  is  the 
preservation  intact  of  the  protective  shell  or  coating  in  order  to 
prevent  ingress  of  the  borers  to  untreated  timber.  The  success 
or  failure  of  each  of  the  above  types  is  directly  proportional  to 
the  degree  of  perfection  with  which  these  two  requirements  are 
fulfilled. 
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TABULATION  OF  SERVICES  RECORDS  OF  EXISTING  STRUCTURES 
ON  THE  WATERFRONT  OF  SAN  FRANCISCO 


DATE  NUMBER  OF 

STRUCTURE  OONSTRJUCTTED   SUPPORTS 


CONWTION  1921 
INSPEOTEI)  BT  DIVEB 


GK£EN  Piles  Encased  in  Rectanoul»ar  Concrete  Piers  Placed  in  Open 
Copper  Dams  and  Carried  2  to  3  Feet  Below  Mud  Line 

Ferry  1895  5,300  CoDcrete  and  piles  In  first  class  con- 

Building  Green  Piles         dition  with  exception  of  5  piers  op- 

F^undation  posite   ferry   slips   where  mud   has 

been  partially  removed  by  scourluf 
action  of  propellers.  Five  piles  ex- 
posed to  Xylotrya  attack. 


Green  Piles  Encased  in  Concrete  Deposited  Inside  of  Steel  Shells 
Composed  of  3-16  Inch  Boiler  Plate. 

AH  cylinders  Intact,— utilized  in  con- 
struction of  floor  1919  and  1920. 

AJlr  cylinders  intact  and  In  serrfce 
Some  cylinders  are  hollow  at  mud 
line  according:  to  diver's  report. 

Inspected  by  diver.  One  cylinder  bas 
hole  near  mud  line.  OyUnders 
utilized  in  reconstructing  concrete 
floor,  iu  1921. 


Piers 

1898 

130 

Pier  20 

1896 

120 

Boiler 
Foundations, 
Ferry  Bldg. 
ana  supports 
for  upper  deck 
apron,  north 
side  Slip  4 

1896-1900 

17 

Holmes  Cylinder  Supports  Consirtino  op  Green  Pile  Clusters 
Surrounded  by  3-Foot  to   4-Foot  Concrete  Cylinders 

181   Cyl.  removed— 53  Oyl.  remain  in 

good  condition. 
206  Oyl.  removed— 28  Oyl.*  remain  in 

good  condition. 
168  Cyl.  removed— <»  Cyl.  remain  in 

good  condition. 
172  (^1.  removed— 101  Oyl    remain  fn 

good  condition. 
440  C^l.  removed— 50  Oyl.  remain  In 

good  condition. 
353  Cyl.  removed— l.'B  Cyl.  remain  In 

good  condition. 


Pier  19 

1903 

234 

"    21 

1903 

234 

•'    23 

1908 

234 

"    25 

1903 

273 

"    11 

1005 

490 

"      7 

1903 

486 

Holmes  Pile  Consisttno  of  Single  Green  Pile  Encasbd  in  Concrete 

Pier  34  19M  770  All  piles  intact   and  giving  satisfac- 

tory service.  Inspected  on  alternate 
bents  by  diver  with  following  re- 
sults: 

2.08  per  cent  have  pile  exposed. 
13.. 50  per  cent  have  minor  defects 

such  as  grooves  1  inch  deep. 
84.42  per  cent  perfect. 


Concrete  Cylinders  Constructed  Inside  op  a  Steel  Coffer  Dam  Shell 


Pier  36 


Pier  38 


1909 


19C0 


427  All    cylinders    intact,    minor    repairs 

necessary  in  some  cases.  Ten  cyl- 
inders repaired  by  encasing  in  a 
3  inch  Fheli  of  dense  concrete. 

437  Ail    cylinders    intact,    minor    repairs 

necessary  in  some  cases.  47  cylin- 
ders repaired  by  encasing  in  a  3 
inch  shell  of  dense  concrete. 


Digitized  by  VjOOQIC 


American  Wood-Preservers'  Association     363 


SKRVICB  RGCORDS  OF  EXISTING  STRUCTURES  ON  WATER- 
FRONT OF  SAN  FRANCISCO— C«BtlMned 


DATE  NUMBER  OP 

WRUCTURE  OONSTBCOTED  SUPPORTS 


CONDITION  1921 


CONCRBTB  Ctundbrs  Constbuctbo  Insidb  Stbbl  Copfbr  Dam  Shell — Cont. 

Pier 40  190»  440  AJl    cylinders    Intact,    minor   repairs 

necessary  In  some  cases.  51  cylin- 
ders repaired  by  encaslngr  In  a  3 
Inch  shell  of  dense  concrete. 

Pier  28  1912-13  451  All  cylinders  Intact.    142  cylinders  In 

depressed  track  and  outside  row  de- 
fective at  low  water  Joint;  all  re- 
paired by  grouting  or  concreting 
Joint.  76  cylinder*  repaired  by  en- 
casing In  a  3  Inch  shell  of  dense  con- 
crete. 

Pier  26  1912-13  664  All  cylinders  Intact.    161  eyUnders  In 

depressed  track  and  outside  row 
defective  at  low  water  Joint;  all 
repaired  by  grouting  or  concreting 
Joint.  27  cylinders  repaired  by  en- 
casing In  a  3  inch  shell  of  dense 
concrete. 

Pier  30  1913  531  Condition  good.    No  repaJra  to  date 

but  small  amount  of  patching  nec- 
essary. 

Piers  30-32  1913  1,509  Conditions   good.      Cylinders   have 

rough  surface  but  concrete  Is  sound 
and  shows  no  disintegration. 


Concrete-Protbctbd  Grern   Piles — Koetitz   Method 
Pier  17  1911  1,130  All  supports  In  first  class  condition. 

17  piles  show  small  rust  cracks  above 
high  water.  Otherwise,  piles  In 
flrst  class  condition. 

18  piles  show  small  rust  cracks  above 
high  water.  Otherwise,  piles  are  in 
first  class  condition. 


211   have   been   removed    becanse   of 

failure  at  mud  line. 
39  In  serviceable  condition  and  now 

In  use. 

27  In  serviceable  condition. 
7  gone  at  mud  line. 


Bulkhead 
28  to  30 

1909 

29 

Bulkhead 
26  to  28 

1909 

33 

Concrete-Protected 

Green  Piles 

Fisherman's 
Wtarves 

1908-1909 

250 

Pier  7 
Repairs 

1900 

Est.  no.  In 

oontract^SO; 

84  now  in  place 

» 

rREOBOTED   PlLB  C< 

Pier  38 
Outer  Etod 

1909 

570 

Pier  9 
Bepiling 

1911-1915 

1,C80 

Pier  7 
RepUing 
and  Track 

1912 

966 

Piles  In  fair  condition. 

113  pllee   rep«Ired   between   tides    by 

cementing   Limnoria    poles. 
17  piles  require  replacement  as  shown 

by  Inspection  between  tides. 

Pllee  in  poor  condition.  Inspected 
by  diver  as  follows:  518  piles  In 
good  cMidition;  1,010  have  Limrutria 
holes  o?tween  tides;  152  piles  re^ 
quire  replacement. 

Dover's  examination:  786  piles  In 
good  condition;  102  defective  above 
low  water;  21  defective  at  mud 
line;  27  defective  at  cut  off. 
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SERVICE  RK<*OKD8  OF  KXISTING  STRUCTURBS   ON   WATER- 
FRONT OF  SAN  FRANCISCO — Concluded 

OONSTOUCTED  NUMBER  OF 
STRUCTURE  DATE  SUPPORTS  CONDITION  1821 

Crbosotkd  Pile  Constritction — Continued. 


Pier  20 

1912 

Depr^Bcd 

lYark 

Pier  19 
RpcoDst  ruction 

1911 

Pi«-23 
Reconstruction 

1914 

Plpr25 
Reconatructlon 

1914 

Pier  27 

Track 

Kxtension 

and 

Rcconat  ruction 

1914 

Pier  14 

1914 

Pier  15 
Plor  16 
Plor  18 


Pier  21 
Reconstruc- 
tion 

Pier  11 
Reconstruc- 
tion 

Pier  22 


Pier  24 


Pier  17 

Bulkhead 

Wharf 

Section  U-A 
Seawall 


Pier  35 


84  19  piles  replaced  because  of  Xylolrya 

attack. 


528  Heavy  Limnoria  attack  In  dogr  holea, 

staglnir  boles  and  cheeks.  329  Lim 
norta  holes  sealed  with  cement. 

511  Heavy  Limnoria  attack  In  dog  holes » 

staging  holes  and  checks.  283  Lim- 
riftria  holes  between  tides  sealed 
with  cement. 

714  Prlndpal  Limnoria  attack  In  staging 

holes.  455  Limnoria  holes  between 
tides  sealed  with  cement.  16  piles 
replaced. 

573  Oonsiderable  X^fmnorfa  attack  In  dog 

holes.  200  Limnoria  boles  between 
tides  Maled  with  cement.  12  piles 
replaced. 

1.557  Light  Limnoria  attack  in  dog  holes 

and  checks.  4S1  Limnoria  boles  be- 
tween tides  sealed  with  cement. 

1,379  Light  Limnoria  attack  In  dog  holes 

and  checks.  SM  Limnoria  holes 
sealed  with  cement. 

l..^l  Light  Limnttria  attack  In  dog  holes 

and  checks.  280  Limnoria  boles 
sealed  with  cement. 

l,.^<n  Light //Imnorto  attack  In  dog  holes 

and  checks.  100  Hmntr lii  holes 
sealed   with  cement. 

500  Heavy  Limnoria  attack  In  dog  holes 

and  checks.  442  Limnoria  holes  be- 
tween  tides  sealed  with  cement. 

1 ,092  Oonsiderable  Limnoria  attack  In  dog 

holes.  840  Limnoria  holes  between 
tides  sealed  with  cement. 

058  Light  Limnoria  attack  In  dog  holes 

and  checks.  188  Limnoria  holes 
sealed  with  cement. 

1.452  Light  Limnoria  attack  In  dog  holes 

and  checks.  886  Limnoria  holes 
sealed  with  cement. 

PRE-cAsr  Concrete  Pile  Construction 
1911  135  41  piles  show  rusting  cracks  over  the 

steel  above  the  high  water  line. 
Otherwise,  in  flrst  class  condition. 


1914 


1914-15 


1914-15 


1915 


1915 


1915 


1915 


1912 


1915 


141  36  piles  show   rusting  cracks    above 

high  water.  Othenvise,  all  piles  In 
good  condition.. 

2,492  56   piles    badly    cracked    above   high 

water.  215  piles  slightly  cracked 
above  high  water.  Otherwise,  piles 
in  good  condition. 
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Untreated  PUes 

(See  table  1) 

Definite  service  records  have  this  year  been  tabulated  for  a 
large  number  of  untreated  wooden  pile  structures  not  listed  last 
year.  The  striking  fact  brought  out  is  that  every  pile  reported 
last  year  has  been  torn  out  or  replaced,  and  that  practically  all 
those  now  listed  have  been  likewise  disposed  of,  except  those, 
as  in  some  cases,  which  were  revamped  by  the  concrete  Jacket 
method. 

That  the  results  to  be  obtained  with  untreated  piles  are  di- 
rectly governed  by  their  exposure  has  been  very  forcefully  dem- 
onstrated in  the  experience  of  the  San  Francisco-Oakland  Termi- 
nal Railways.  Their  original  trestle  was  constructed  in  1902 
on  untreated  piles  and  for  a  period  of  five  years  was  equal 
to  all  demands.  From  this  time  forward  the  severity  of  attack 
was  increasingly  pronounced.  In  the  year  1913  some  30  un- 
treated anchor  piles  were  destroyed  in  a  single  season.  This 
would  seem  to  Indicate  that  an  untreated  pile  structure  in  a 
location  isolated  from  structures  known  to  be  harboring  marine 
pests  can  be  expected  to  last  considerably  longer  than  an  un- 
treated pile  structure  in  close  proximity  to  structures  known  to 
be  infested.  This  is  true  in  spite  of  the  fact  that  the  marine 
pests  are  present  at  all  times.  Untreated  piles  are  also  more 
severely  attacked  at  the  outer  end  of  piers,  or  in  deep  water, 
than   they   are  in  shore   or  in  shallower  water. 

This  condition  is  very  often  altered  by  unusual  local  influences. 
The  experience  of  the  Howard  Company  of  Oakland  illustrates 
the  point.  Their  original  pier  was  built  upon  untreated  piles  in 
1900  and  required  little  or  no  attention  for  about  8  years.  They 
were  so  pleased  with  the  results  obtained  with  this  type  of  cheap 
construction  that  replacements  were  made  with  untreated  piles. 
During  these  years  the  eflSuent  from  a  gas  plant  at  the  foot  of 
Market  St.,  Oakland,  was  being  discharged  into  the  Estuary  and 
the  useless  by-products  from  the  manufacture  of  illuminating 
gas  were  deposited  by  tidal  currents  as  a  surface  coating  on  the 
untreated  piles  of  the  Howard  wharves  which  are  adjacent.  This 
practice  was  ordered  stopped  by  the  Fish  and  Game  Commis- 
sion, together  with  the  Oakland  Port  authorities.  The  life  of 
these  untreated  repair  piles,  thereafter,  was  limited  to  what 
might  have  been  expected  in  waters  where  Limnoria  are  active. 
The  Howard  Company  are  now  using  only  creosoted  piles  under 
their  wharf  structures.  In  the  fender  systems  untreated  piles 
are  still  being  u&ed. 

The  findings  of  this  Committee  during  the  last  year,  pertain- 
ing to  bark  as  a  protection  to  untreated  piles  do  not  materially 
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alter    the    conclusions    appearing    in    the    last    report    (plate  1, 
fig.  1). 

We  now  have  service  records  for  eucalyptus  piles  that  are 
worthy  of  study.  Prom  the  report  of  the  Board  of  State  Harbor 
Commissioners  which  has  been  given,  it  will  be  noted  that  the 
large  number  of  eucalyptus  globulus  piles  driven  in  1909  failed, 
partly  by  breakage  and  partly  from  Xylotrya  attack,  within  four 
years.  In  Pier  No.  38  four  of  these  piles  (mooring  and  fender) 
are  still  in  place,  although  gone  at  mud  line  from  Xylotrya  ac- 
tion. The  San  Francisco-Oakland  Terminal  Railways  used  a 
large  number  of  eucalyptus  piles  in  their  original  trestle.  In 
the  stub  of  original  trestle  still  remaining  in  place  there  are 
standing  some  few,  number  indeterminate,  whose  life  has  ap- 
proximated ten  years.  Conditions  at  the  S.  F.-O.  T.  Ry.  pier  are 
much  less  favorable  to  Teredo  and  Xylotrya  than  on  the  San 
Francisco  side,  but  Limnoria  is  apparently  much  less  affected. 

Eucalyptus  globulus  piles  seem  from  the  present  evidence  to 
resist  the  attack  of  Limnoria  to  a  greater  extent  than  does  Doug- 
las fir,  but  of  Teredo  and  Xylotrya  little  if  any  better.  Any  ad- 
vantage which  this  species  might  have  in  respect  to  borer  re- 
sistance is  in  most  cases,  however,  negatived  by  mechanical  fail- 
ure, due  to  its  excessive  tendency  to  split  and  check  either  in 
driving,  or  under  the  effects  of  weathering  or  the  impact  of  boats 
in  subsequent  service. 

Untreated  piles,  unprotected,  still  have  their  use  in  temporary 
marine  structures,  but  extreme  care  must  be  used  in  investi- 
gating local  conditions.  The  principal  things  to  note  are:  (1) 
exposure  to  attack  (see  tables  of  salinity  for  locality;  note  prox- 
imity of  infested  structures),  (2)  possibility  of  protection  by 
local  contamination  which  may  in  some  cases  prove  an  unfavor- 
able environment  for  pests.  No  sufficient  knowledge  is  yet  avail- 
able as  to  the  nature  of  such  contaminations.  The  purpose  for 
which  a  structure  is  to  be  used  will  determine  whether  it  will  have 
outlived  its  usefulness  prior  to  the  time  of  anticipated  collapse. 

Untreated  piles  in  uncontamlnated  salt  water,  known  ta  be  in- 
fested, will  withstand  the  attacks  of  Limnoria,  without  losing 
their  structural  usefulness  for  periods  up  to  three  years;  in 
water  containing  sewage  or  other  contaminations  where  borers 
are  known  to  be  present  untreated  piling  appears  In  some  cases 
to  last  longer  than  that.  Limnoria,  hbwever,  does  not  seem  to 
be  affected  by  sewage  contamination  as  much  as  Teredo  and 
Xylotrya.  Untreated  piles  in  uncontamlnated  salt  water  have 
been  destroyed  In  as  short  a  time  as  six  months  by  Teredo  and 
Xylotrya.     Untreated  piles  In  salt  water  have  had  longer  than 
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the  average  life  in  locations  removed  from  other  infestation  or 
where  local  conditions  were  unfavorable  for  marine  borers. 

Metal  Protective  Coatings 

This  type  of  protection  is  no  longer  in  as  common  use  as  it  is 
known  to  have  been  in  former  years.  No  new  information  has  come 
to  light  during  the  period  covered  in  this  report  to  alter  the  con- 
clusions stated  in  the  1921  Report.  These  conclusions  are  summar- 
ized at  the  end  of  the  present  report. 

Paint  and  Batten  Protective  Coatings 

(See  table  2) 

The  usefulness  of  this  method  of  protecting  untreated  piles  has 
been  shown  in  last  year's  studies  and  report.  The  report  of  the 
Chief  Engineer  of  the  Northwestern  Pacific  Railroad  Company  cov- 
ering*  an  installation  at  Petaluma  Creek  indicates  some  of  the 
primary  considerations  that  determined  their  selection  of  this  type 
of  pile.  These,  briefly  stated,  were:  (1)  lower  initial  cost  as  com- 
pared with  creosoted  piles;  (2)  possibility  of  salinity  being  so  re- 
duced by  a  return  of  wet  years,  and  increased  fresh  water  flow,  as  to 
kill  off  marine  pests;  (3)  possibility  of  structure  becoming  obsolete 
before  the  expected  life  of  pile  would  be  reached;  (4)  sheltered  lo- 
cation. 

The  difficulty  in  determining  the  life  of  piles  protected  by  sur- 
face coatings  in  this  harbor,  as  noted  in  last  year's  report  \b  that 
most  -of  the  installations  have  been  removed  without  adequate 
record  having  been  kept.  The  several  extensive  installations  of 
such  piles  made  during  the  years  1920  and  1921,  as  shown  in  the 
accompanying  tabulation,  it  is  hoped  can  be  kept  under  continuous 
observation  and  record. 

With  protected  piles  the  importance  of  position  of  mud  line 
cannot  be  overlooked,  as  called  to  attention  in  last  year's  report. 
In  the  use  of  this  type  of  pile  the  mud  line  cannot  be  lowered  or 
the  protection  loses  its  effectiveness.  A  study  into  the  causes  that 
could  bring  about  a  change  of  bottom  conditions  must  be  made 
before  deciding  in  favor  of  this  type  of  bearing  pile.  The  desira- 
bility should  also  be  borne  in  mind  of  using  such  construction  in 
waters  sheltered  from  excessive  storm  action,  on  account  of  its 
susceptibility  to  abrasion. 

The  service  records  covering  paint  and  batten  protective  coat- 
ings were  pretty  thoroughly  canvassed  and  evaluated  in  the  1921 
report.  We  have  nothing  new  that  would  change  the  conclusions 
appearing  therein,  which  are  summarized  at  the  end  of  this  re- 
port. Piles  treated  with  the  better  types  of  coating  will  always 
find   a  place  in   semi-temporary  marine   construction.    It   shoiild, 

24— A.  W.  P.  A. 
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however,  be  added  that,  since  the  cost  of  paint  and  batten  coat- 
ings is  greater  per  linear  foot  applied  than  is  that  of  creosote 
treatment,  the  lower  cost  per  pile  of  the  former  method,  which 
is  usually  assumed  as  compared  with  the  creosote  treatment,  is 
influenced  by  the  relative  length  of  water  section  of  the  pile.  The 
advantage  of  the  coated  piles  in  cost  decreases  ajs  the  length  of 
the  water  section  increases,  especially  when  the  Increased  water 
depth  is  accompanied  by  decreased  bottom  driving  depth. 

Ck>Bcrete  Protections 

(See  table  3) 

The  report  of  1921  described  in  considerable  detail  the  numerous 
types  of  concrete  protection  which  have  been  utilized  on  San 
Francisco  Bay.  These  types  are  characterized  by  various  in- 
genuities in  applying  the  protection,^  but  they  may  be  roughly 
classified  in  two  general  groups, — ^pre-cast  protections  and  cast-in- 
place  protections. 

The  principal  representative  of  the  preK^ast  group  hitherto  used 
on  San  Francisco  Bay  is  the  Koetitz  pile  in  which  type  the  un- 
treated pile  is  surrounded  with  a  concrete  shell,  cast  separately 
and  set  in  place  after  the  pile  has  been  driven,  (plate  1,  fig.  2, 
and  plate  2,  fig.  1.) 

The  cast-in-place  group  includes  the  various  simple  methods  of 
concreting  piles  between  the  tides,  the  encasing  of  piles  with  steel 
shells  or  pipes  filled  with  concrete,  the  Holmes  patent  for  deposit- 
ing concrete  in  a  wooden  casing  driven  into  the  bottom,  and  the 
various  modifications  for  lowering  the  plastic  concrete  casing 
down  the  pile  as  the  depositing  of  plastic  concrete  proceeds. 
(Plate  2,  fig.  2,  and  plate  3,  fig.  1.) 

During  the  year  a  new  process  has  appeared  which  is  sufficiently 
unique  to  require  separate  classification  and  may  become  the  pro- 
totype for  a  third  group — the  Newsom  Sqirire  pile  which  is  cast 
simultaneously  with  the  driving  of  the  pile  and  which  utilizes  the 
impact  of  the  pile  hammer  both  for  securing  penetration  in  the 
bottom  and  for  compacting  the  plastic  concrete. 

The  service  records  which  have  become  available  confirm  last 
year's  favorable  report  on  the  excellence  of  pre-cast  protections  of 
the  Koetitz  type.  Piles  of  this  type  have  been  exposed  for  twelve 
years  in  bulkhead  wharves  and  for  ten  years  in  Pier  17  of  the 
San  Francisco  Waterfront  without  a  single  repair  or  replacement 
and  with  no  visible  deterioration  other  than  a  few  small  cracks 
above  the  high  water  line. 

With  reference  to  cast-in-place  protections,  attention  is  directed 
to  the  long  service  obtained  from  the  steel  shell  cylinders  of  Piers 
5  and  20  which  have  been  in  place  for  approximately  twenty-five 
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years.  An  examination  by  diver  has  verified  last  year's  statement 
that  the  Holmes  piles  of  Pier  34,  in  contrast  to  the  Holmes  cylin- 
ders in  other  piers,  are  in  good  condition  and  confirms  the  con- 
clusion that  satisfactory  results  with  this  method  depend  largely 
on  intelligence  and  skill  oT  execution  which  is  difiQcult  to  obtain 
under  working  conditions.  Records  of  Black  Patent  pile  repairs 
on  the  San  Francisco  waterfront  indicate  failures  through  neglect 
in  penetrating  the  bottom  at  the  mud  line.  In  the  recent  modifica- 
tion of  this  process,  known  as  the  Larsen  patent,  as  installed  by 
Mr.  Frank  Camp  at  the  California  Wharf  and  Warehouse,  Port 
Costa,  an  attempt  has  been  made  to  remedy  this  defect  by  jetting 
the  lower  section  into  the  mud  bottom.  In  this  particular  struc- 
ture 2259  piles  were  repaired  and  reinforced  during  the  past  year, 
and  while  deductions  with  regard  to  durability  are  premature, 
mention  should  be  made  that  their  extensive  repairs  were  executed 
without  the  interruption  of  a  heavy  grain  warehouse  business, 
(plate  3,  fig.  2,  and  plate  4,  fig.  1.) 

In  general  it  may  be  stated  that  uniformly  dense  and  impervious 
coatings  of  concrete  extending  from  well  below  the  mud  line  to 
above  the  water  line  and  reinforced  sufficiently  to  resist  blows  and 
internal  stress  offer  a  highly  satisfactory  method  of  protecting  un- 
treated piles.  The  service  tests  bear  out  theoretical  contentions 
that  coatings  of  the  high  quality  required  are  readily  obtained  in 
pre-cast  work,  and  that  under  favorable  conditions  they  may  be 
obtained  by  skill  and  Intelligence  In  cast-in-plaoe  methods. 

On  the  other  hand  cast-in-place  protections  offer  the  only  com- 
mercial method  of  repairing  defective  piles  and  supports  in  place. 
Their  value  for  this  purpose  when  applied  between  high  and  low 
tide  Is  attested  by  the  numerous  Installations  In  all  parts  of  the 
Bay.  The  durability  of  these  repair  coatings  below  low  water 
depends  on  the  effectiveness  with  which  water  Is  excluded  from 
the  concrete  and  a  proper  seal  Is  made  at  the  mud  line.  Nothing 
has  developed  during  the  year  to  alter  last  year's  conclusions,  that 
such  cast-ln-place  repairs  are  not  certainly  reliable  for  depths  In 
excess  of  fifteen  feet. 

Creosotod  Piling 
(See  table  4) 

In  adding  the  additional  data  brought  to  light  during  the  pres- 
ent year  to  the  service  record  of  creosoted  piling  in  San  Francisco 
Bay  presented  in  last  year's  report,  occasion  has  been  taken  to 
segregate  the  record  of  large  structures  according  to  years  of  In- 
stallation of  the  piling.  Instead  of  lumping  them  all  In  one  record 
as  was  done  last  year  In  the  case  of  the  Oakland  Long  Wharf. 
It  Is  felt  that  such  a  policy  will  not  only  permit  the  determination 
of  replacements   by   years,   and   thus   facilitate   the   pursuance  .of 
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maintenance  and  depreciation  studies,  but  will  prove  a  valuable 
safeguard  against  drawing  erroneous  conclusions  in  respect  to  the 
life  of  any  class  of  piling. 

Service  records  are  entered  this  year  for  30  installations  not 
entered  in  last  year's  report,  involving  over  23,000  piles  in  27  in- 
stallations, with  3  inBtallations  for  which  it  has  not  yet  been  pos- 
sible to  obtain  the  exact  data  on  number  of  piles  installed.  This 
data,  however,  is  in  most  cases  promised  and  will  be  obtained,  it 
is  hoped,  in  the  further  progress  of  the  work.  There  are  also  cer- 
tain unavoidable  discrepancies  between  this  report  and  last  year's 
in  the  number  of  piles  entered  for  some  of  the  structures  covered 
by  both  reports.  This  year,  also,  the  policy  has  been  adopted  of 
us!ng  only  the  service  record  of  bearing  piles,  since  fender  plies, 
of  which  many  were  entered  in  the  record  of  last  year,  are  sub- 
ject to  such  special  hazards  as  seldom  or  never  to  show  a  life 
which  is  representative  of  the  service  rendered  by  the  same  class 
of  pile  in  bearing  service. 

Perhaps  the  most  important  result  of  the  increased  volume  of 
service  records  presented  this  year  is  that  the  average  life  of  creo- 
soted  piling  indicated  by  them  is  lower  than  that  recorded  last 
year.  This  does  not,  in  the- view  of  the  Committee,  indicate  that 
creosote  treatment  is  less  valuable  than  was  stated  in  last  year's 
report,  although  the  statement  of  the  Committee  last  year  has  been 
misinterpreted  in  some  quarters  as  promising  for  creosoted  Doug- 
las fir  piling,  as  now  used,  or  for  structures  as  a  whole,  the  extreme 
life  shown  by  the  best  examples  taken  from  the  Oakland  Long 
WharT.  Creosoted  piling  as  now  commonly  found  in  marine  struc- 
tures is  far  from  being  piling  "properly  handled  in  rafting,  and 
not  mistreated  in  the  erection  of  the  substructure"  which  was 
predicated  in  the  last  year's  statement  of  the  Committee'. 

Rather,  in  view  of  the  very  striking  evidence  given  by  the 
Harbor  Commission  report,  that  of  all  tlie  damage  to  piling  noted 
and  repaired  in  this  year's  complete  inspection  80  per  cent  was 
definitely  caused  by  dog  holes,  (plate  4,  fig.  2)  through  which  the 
borers  plainly  gained  their  entrance,  do  the  service  *  records  now 
presented  strengthen  the  emphasis  laid  last  year  upon  the  critical 
necessity  of  care,  both  in  the  handling  of  creosoted  piling  from  the 
treating  plant  to  the  structure  and  in  driving  it  and  building  the 
superstructure  upon  it.  Unquestionably  the  use  of  poor  oil  or  im- 
proper methods  of  treatment  may  also  shorten  the  life  of  creo- 
soted piling  and  should  be  guarded  against  by  proper  specifica- 
tions. Thin  treatment  on  one  side  of  the  pile  (plate  5,  figs.  1  and  2; 
plate  6,  figs.  1  and  2)  sometimes  results  when  the  piles  are  rafted  be- 
fore being  treated,  if  the  moisture  is  not  properly  removed  in  the 
treating  process.    The  evidence  also  thoroughly  established  that 
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knots  frequently  afford  points  of  entrance  for  borers.  (Plate  7, 
fig.  1.)  The  evidence  of  such  examples  as  the  Oakland  Long  Wharf 
as  to  the  life  which  a  proper  creosote  treatment,  properly  safe- 
guarded in  subsequent  handling  and  construction,  may  give  to 
wooden  piling  still  stands.  Creosoted  piling  is  a  highly  special- 
ized product,  and  like  all  such  products  its  adaptation  to  a  special 
purpose  involves  greater  care  in  protecting  it  against  other  condi- 
tions. But  the  very  greatly  increased  resistance  against  marine 
borers  given  to  wooden  piling  by  good  creosote  treatment  is  cer- 
tainly worth  the  price  which  must  be  paid  for  it  in  protecting  it 
from  mechanical  damage. 

It  seems  justified  again  to  emphasize  the  statement  of  last  year 
that  a  great  need  of  the  San  Francisco  Bay  region  is  a  creosoting 
plant  in  this  vicinity.  A  part  of  the  remarkable  record  shown 
by  the  Long  Wharf  piling  was  unquestionably  that  it  was  possible 
to  creosote  it  in  the  Ck)mpany's  own  plant  close  to  the  point  where 
the  piling  was  to  be  installed,  thus  minimizing  handling  damage. 
The  rafting,  storage  and  repeated  handling,  almost  universally 
accompanied  by  dogging,  which  is  incident  to  obtaining  piling  at  a 
distance,  makes  damage  from  such  sources  almost  impossible  to 
prevent;  and  this  is  the  position  occupied  by  all  users  of  creo- 
soted piling  in  the  Bay  region,  except  the  Southern  Pacific  Com- 
pany, to  whom  the  Long  Wharf  belonged.  It  is  not  surprising, 
therefore,  that  the  Harbor  Commission  found  80  per  cent  of  all 
damages  occasioned  by  dogging. 

In  the  case  of  creosoted  piling,  as  in  that  of  other  forms  of  pil- 
ing, the  Committee  feels  that  the  volume  of  service  records  so  far 
accumulated  does  not  represent  a  sufficient  proportion  of  the  whole 
body  of  structures  in  this  territory  to  warrant  the  stating  of  an 
average  life.  A  conclusion  respecting  the  range  of  life  which  may 
reasonably  be  expected  from  creosoted  Douglas  fir  piling  in  this 
region  under  existing  conditions  may,  however,  be  legitimately 
drawn,  and  will  be  found  in  the  summary  at  the  end  of  this  section 
of  the  report,  for  this  as  for  other  types  of  piling. 

Reinforced  Concrete  Cylinders 

(See  table  5) 
The  information  contained  in  the  1921  report  regarding  this  type 
of  construction  has  been  amplified  by  a  detailed  record  of  repairs 
to  existing  structures  on  the  San  Francisco  Waterfront  (plate  7, 
fig.  2).  The  defects  noted  appear  to  be  the  result  of  insufficient 
and  improper  tamping  and  of  negligence  in  cleaning  construction 
Joints  where  concreting  was  discontinued  (plate  8,  fig.  1).  In  both 
cases  the  negligence  was  aggravated  by  the  use  of  excessively  wet 
consistencies  of  concrete  which  have  been  conclusively  proven  to 
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produce  inferior  concrete,  and  which,  although  once  considered 
good  practice,  are  no  longer  permitted  in  the  best  modern  practice. 
Owing  to  the  massiveness  of  the  columns,  no  defects  have  developed 
to  date  which  materially  aftect  the  structural  stability  of  the  piers. 
Defective  construction  Joints  have  been  repaired  by  pointing  and 
grouting,  and  inferior  concrete  by  encasing  the  cylinder  in  a  shell 
of  dense  concrete.  The  cylinders  of  the  U.  S.  Army  Transport  Docks 
at  Fort  Mason  and  of  Piers  30-32  and  39  are  in  first  class  condition 
and  indicate  the  possibilities  of  this  type  of  support  when  properly 
designed  and  when  construction  conditions  are  favorable. 

Reinforced  Concrete  Piles 

(See  table  6) 

The  square  reinforced  concrete  pile  with  chamfered  comers  de- 
scribed in  detail  in  the  1921  report  has  become  a  standardized 
construction  type  for  the  San  Francisco  Bay  region  (plate  8,  fig.  2, 
and  plate  9,  fig.  1).  Of  the  numerous  installations  made  during 
the  past  ten  years,  no  defects  have  been  noted  in  the  portion  of  the 
piling  below  high  water.  In  the  older  structures,  however,  cracks 
due  to  the  rusting  of  embedded  steel  are  beginning  to  appear  be- 
tween the  high  water  line  and  the  deck.  In  this  portion  of  the 
pile  they  are  easily  observed  and  readily  repaired  as  contrasted  to 
deterioration  below  the  low  water  line  which  cannot  be  observed. 
The  real  concern  of  engineers  experienced  with  this  tjrpe  of  con- 
struction is  not  so  much  with  the  pile  as  with  the  concrete  decks 
which  usually  accompany  concrete  pile  construction.  The  Board  of 
State  Harbor  Commissioners  is  keeping  a  careful  record  of  such  de- 
terioration, a  portion  of  which  relating  to  piles  is  recorded  as  a 
service  record.  As  a  result  of  experiments  and  observations,  the 
engineers  of  the  Board  are  confident  that  in  all  future  construction, 
deterioration  due  to  rusting  of  embedded  steel  can  be  retarded  if 
not  prevented  by  several  simple  expedients,  such  as  the  use  of  gal- 
vanized steel,  and  periodic  coating  of  the  concrete  surfaces  with 
asphalt,  paraflln  or  other  waterproofing  coatings. 

With  reference  to  both  reinforced  concrete  cylinder  and  rein- 
forced concrete  pile  construction,  many  engineers  are  of  the  opinion 
that  the  increased  cost  of  this  construction  is  not  justified  by  the 
degree  of  permanence  so  far  exhibited.  The  principal  factor  which 
has  infiuenced  the  early  development  of  this  construction  in  this 
locality  has  been  the  demand  for  fireproofing  in  waterfront  structures 
where  cargoes  are  concentrated  aggregating  in  value  many  times 
the  cost  of  the  structures.  As  frequently  happens,  the  pioneer  has 
paid  heavily  for  the  experience  of  blazing  the  way.  All  the  early 
structures  were  built  before  the  modern  scientific  studies  of  con- 
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41  piles  show  rust  cracks  above  H.  W. 

56  piles  badly  cracked  above  H.  W. 
215  piles  slightly  cracked  above  H.  W. 

No  evidence  of  failure  In  piles. 
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Crete  construction  were  disseminated,  at  a  time  when  the  danger  of 
excessive  water  and  sand  contents  were  not  merely  unknown  but 
were  even  thought  beneficial  and  when  concrete  of  any  thickness 
was  considered  an  efficient  protection  for  the  corrosion  of  steel. 

Notwithstanding  defects  which  will  admittedly  lessen  the  dur- 
ability of  these  structures,  their  value  has  been  enhanced  by  the 
progressive  rise  in  construction  costs,  a  tendency  which  is  seldom 
taken  Into  account  by  advocates  of  more  temporary  construction. 
In  general  it  may  be  stated  that  high  class  reinforced  concrete  cyl- 
inder and  reinforced  concrete  pile  construction  on  San  Francisco 
Bay  gives  promise  of  outlasting  other  types  of  sub-structure  support 
with  the  exception  of  mass  concrete  construction.  It  is  necessarily 
limited  by  high  cost  to  structures  in  which  long  economic  life, 
fire  risk  or  difficulty  of  replacement  justifies  increased  expense. 

Standardized  Service  Records 

The  experience  of  the  present  year  has  strengthened  the  con- 
viction of  the  Committee  respecting  the  wisdom  of  the  recom- 
mendation made  last  year  for  the  standardization  of  service 
records  of  marine  piling.  The  scope  of  the  information  respec- 
ting the  history  of  piling,  through  treatment  or  fabrication, 
handling  and  installation,  as  well  as  subsequent  inspection  and 
repair  or  replacement,  which  is  needed  for  adequate  interpreta- 
tion and  the  greatest  usefulness  of  service  records  has  increased 
with  the  study  devoted  to  the  subject.  Present  methods  in  re- 
spect to  service  records  are  of  all  degrees  of  incompleteness,  as 
well  as  of  lack  of  uniformity  in  the  information  which  is  re- 
corded. Much  of  the  information  which  would  now  be  valuable 
and  which  the  Committee  would  like  to  obtain  respecting  piling 
installed  in  the  past  is  doubtless  irretrievably  lost. 

No  engineer  who  has  studied  the  matter,  however,  can  doubt 
that  the  keeping  of  adequate  service  records  would  save  many 
times  their  extra  cost  to  any  company,  in  the  information  pre- 
served for  future  guidance  in  design  and  contracts.  Nor  can 
he  doubt  that  if  such  records  were  kept  on  a  mutually  con- 
sistent basis  and  in  harmonious  form,  for  the  majority  of  ma- 
rine structures  in  San  Francisco  Bay,  their  value  for  future  co- 
operative studies  would  be  very  great,  in  contributing  to  the 
improvement  of  future  piling  and  the  increasing  of  its  service 
life. 

The  diversity  of  the  needs  of  different  concerns  and  their 
financial  limitations  on  the  extent  to  which  they  can  go,  as  well 
as  the  individual   preferences   of   engineers,    make   the   specific 

25— A.  W.  P.  A. 
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organization  of  service  record  system  a  matter  which  must 
largely  be  worked  out  for  each  individual  case.  That  greater 
harmony  is  desirable  no  one  can  doubt. 

As  to  method,  any  recommendation  toward  this  end  must 
await  more  intensive  and  detailed  study  than  has  yet  been  given 
to  the  subject.  In  the  meantime,  however,  much  can  be  done 
toward  increasing  the  adequacy  of  service  records  by  a  study  on 
the  part  of  engineers  of  the  possibility  of  incorporating  in  their 
records  items  not  now  recorded  but  for  which  it  is  seen  (by 
even  such  limited  questionnaires  as  the  one  which  this  Com- 
mittee now  presents)  that  there  will  be  future  need.  It  Is  be- 
lieved that  a  helpful  scheme,  often  missing  in  service  record 
systems,  is  a  service  record  central  correlating  or  index  file, 
through  which  all  service  record  data  can  be  located,  data 
which  for  any  reason  must  be  filed  elsewhere  being  represented 
by  cross  reference.  The  Committee's  service  record  report 
form,  it  is  hoped,  may  offer  some  ideas  in  regard  to  the  con- 
tents and  organization  of  such  a  file. 

Summary  of  Conclusions 

In  concluding  the  service  records  section  it  seems  desirable  to 
restate  the  summary  given  in  the  report  of  last  year,  with  the 
modifications  which  seem  to  be  required  as  the  result  of  this  year's 
work.  All  changes  of  wording  from  that  used  last  year  are  indicated 
by  italics. 

(1)  Marine  borers  are  very  active  in  San  Francisco  Bay  and  con- 
nected waters,  and  in  places  where  their  attack  is  severe  will  destroy 
untreated  piling  in  as  short  a  time  as  six  to  eight  months.  In 
other  places  the  untreated  piling  may  last  from  two  to  four  years. 

(2)  The  information  secured  indicates  that  it  is  reasonable  to 
expect  a  life  of  five  to  eight  years  from  paint  and  batten  protections 
in  sheltered  tvaterSj  if  the  work  is  well  done.  If  it  is  not  well  done, 
or  if  the  covering  is  damaged  by  careless  handling  or  if  unprotected 
wood  is  exposed  by  mud  scour,  this  range  of  life  cannot  be  expected. 

(3)  The  data  so  far  in  hand  indicates  that  it  is  fair  to  expect 
creosoted  Douglas  fir  piling  in  San  Francisco  Bay  to  give  a  life  of 
15  to  20  years  under  present  conditions.  Certain  piles  are  of  au- 
thentic record  from  the  Oakland  Long  Wharf  which  were  sound 
when  removed  after  a  service  of  29  years.  Poor  treatment,  or  dam- 
age to  creosoted  piling  by  careless  handling,  rafting,  storage  or  con- 
struction, will  m<iterially  reduce  the  life  which  might  otherwise 
he  rendered  by  such  piling,  ' 

(4)  Most  of  the  attack  on  creosoted  piling  by  marine  borers, 
which  the  Committee  has  observed  throughout  this  survey,  appears 
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to  have  begun  In  spots  where  untreated  wood  has  been  exposed  by 
damage  in  handling  the  piles  or  placing  the  superstructure.  It  is 
urgently  recommended  that  improvements  be  made  in  the  methods 
of  handling  creosoted  piles  and  building  structures  upon  them,  so 
that  damage  to  the  surface  of  the  piles  may  be  reduced  to  a  minimum. 

(5)  Precast  reinforced  concrete  piles  and  pile  casings  have  not 
been  in  use  in  San  Francisco  Bay  a  sufficient  length  of  time  to  de- 
termine their  ultimate  life.  A  detailed  examination  of  those  struc- 
tures which  have  been  in  service  for  10  years  shows  no  evidence  of 
deterioration  below  high  water  line,  and  they  seem  capable  of  a  long 
further  life.  The  length  of  life  to  be  expected  from  this  type  of 
construction  is  largely  dependent  upon  the  quality  of  materials  and 
workmanship  and  the  skill  and  care  with  which  they  are  employed; 
and  any  laxity  in  these  particulars  will  materially  shorten  the 
length  of  service  which  may  be  secured. 

(6)  Reinforced  concrete  cylinders  cast  in  open  caissons  have  been 
in  use  for  twelve  years.  Although  the  average  life  of  many  earlier 
cylinders  has  been  considerably  shortened  by  construction  defects, 
these  cylinders  with  minor  repairs  still  give  promise  of  a  long 
period  of  service.  Similar  cylinders  designed  and  constructed  in 
accordance  with  best  modern  concrete  practice  should  constitute  a 
type  of  construction  only  excelled  for  longevity  by  solid  fill  or  mass 
concrete, 

(7)  Cast  in  place  concrete  pile  jackets  may  be  expected  to  give 
satisfactory  results  if  properly  constructed  of  suitable  materials  and 
proper  regard  is  given  toward  exclusion  of  sea  water  from  forms. 
The  difficulties  of  this  type  of  construction,  however,  are  of  such 
a  nature  that  the  probability  of  securing  a  maximum  length  of  life 
is  less  than  in  the  case  of  precast  concrete  piles  or  pile  casings. 
(No.  6  in  last  year's  summary.) 

(8)  Copper  sheathed  piles  have  g^en  very  satisfactory  service 
in  locations  where  damage  from  abrasion  and  theft  can  be  min- 
imized, Buch  piles  carefully  prepared  and  handled  fall  into  the 
class  of  best  surface  protections,  when  used  under  the  conditions 
indicated, 

(9)  The  selection  of  a  type  of  piling  or  pile  protection  for  a 
given  structure  must  be  made  upon  the  basis  of  cost  and  perma- 
nence of  the  materials  under  consideration,  the  character  of  the 
structure  and  the  probable  need  for  future  alterations  to  meet  the 
changing  requirements  of  commerce.  When  a  comparatively  short 
increase  over  the  life  of  untreated  wooden  piling  is  sufficient,  the 
surface  protections  will  often  be  found  economical  in  waters  not 
exposed  to  severe  storm  action;  if  a  moderately  long  physical  life 
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approximating  the  average  economic  life  of  marine  structures  in 
this  harbor  is  desired,  a  good  creosote  treatment  will  provide  it  at 
the  lowest  annual  cost  so  far  as  present  knowledge  goes;  if  condi- 
tions 'warrant  building  for  tlie  greatest  permanence,  with  less  regard 
for  first  cost,  concrete  construction  Juu  shown  a  high  value  in 
this  harbor.  For  the  protection  from  further  damage  of  wooden 
piles  already  in  place  and  showing  attack  by  borers,  not  yet  severe 
enough  to  require  condemnation,  the  concrete  casing,  precast  or 
poured  in  place,  is  the  only  means  of  salvage  so  far  found  by  the 
Committee. 

Form  of  Service  Record  Reports  to  the  Committee 

For  the  purpose  of  service  record  reports  desired  by  this  Com- 
mittee the  following  revised  form  will  be  used  in  the  future. 
It  will  be  mimeographed  so  that  it  can  be  sent  out  by  the  Com- 
mittee for  execution  and  return.  The  form  has  been  restricted 
in  the  data  requested  to  what  has  seemed  the  lowest  possible 
limits,  in  view  of  the  constantly  increasing  range  of  information 
which  continued  study  of  service  record  problems  raises.  In- 
formation on  a  few  points  may  not  be  available  for  structures  of 
many  years'  standing;  but  It  is  hoped  that  cooperators  can  keep 
substantially  such  data  in  future  records,  in  view  of  the  very 
great  value  which  ten  years'  keeping  of  such  information 
throughout  the  Bay  region  will  have.  In  filling  out  the  form  it 
is  hoped  that  on  certain  items  such  as  concrete  manufacture, 
creosote  treatment,  etc.,  detailed  information  will  be  furnished 
when  it  is  available,  as  indicated  in  the  footnote  of  the  form, 
using  separate  sheets  wherever  necessary,  properly  referenced 
to  the  form. 


SBRVICE  RECORD  RBPORT 

To  the  S.  F.  Bay  Marine  Piling  Committee. 

I.     Statistical  Data: 

a.  Owner :     Name :    

Address :     Street   City   Calif. 

b.  Person  in  charge: 

Name :   

Address :     Street   City   Calif. 


Phone : 

c.  I^ocation :     

d.  Name  of  structure: 


II.     Construction  Data: 

a.  Type  of  structure :   

b.  General  dimensions:  L. . .  .  x  B.  . . .     Can  you  supply  a  plan?. . . 
f.   Distance  of  deck  above  high  tide :   

d.  TVverape  depth  of  water Can  you  supply  profiles? 

e.  Kind  of  bearing  pile :    
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f .  •  Treatment  of  wooden  piles :     Method 

By  whom 

g.  •  Composition  of  concrete.  Mixture Reinforcement . 

Seasoning  time  allowed : 

h.  Number  of  bearing  piles :    

i.   Date  of  completion :    


III.     Exposure  Data: 

a.  Distance  to  nearest  structures :    

b.  Do  you  keep  a  salinity  record? Will  you? 

c.  Sewage  or  other  local  contamination :    . . .- 

d.  Borer  most  numerous :    

e.  Position  with  reference  to  shore :    

f.  Tidal  and  current  conditions :    


IV.     Repair  Data:     (Furnish  layout  plan). 

a.  Repairs:  Date: Number: Nature:* 

b.  Replacements :    Date : Number : Kind : 

•If  wooden  piles:  Treatment  (By  whom:. 

(Method:  .. 
•  If  concrete  comp. :    ( Proportions :    

(Reinforcement :    .... 

(Seasoning   time:    .. 


V.  Inspection  Data:     (Furnish  layout  plan). 

a.  Date :     

b.  By  whom  performed :    

c.  Nature  of  deterioration :  Mech'n'l.  Damage : . . Decay : .  .Borers : . . 

VI.  Have  you  photographs  illustrating  points  of  interest  under  any  of 

the  above  headings?  

Report  made  by 

Title    

Place  

Date 

•  For  items  thus  indicated,  as  detailed  information  as  possible  is  de- 
sired. For  example,  for  creosoted  piles  it  is  of  great  value  to  know  the 
origin  and  analysis  of  the  oil  used  in  treatment,  whether  the  piles  were 
water  stored  before  treatment,  etc.     Use  extra  sheet  if  necessary. 


WHARF  CONSTRUCTION  SECTION 

Followiug  this  Committee's  report  of  last  year  an  inisistent  de- 
mand arose,  of  which  one  phase  concerned  the  formulation  by  the 
Ck)mmittee  of  definite  advice  reepecting  practical  measures  which 
should  be  taken  to  avoid,  for  example,  the  damage  to  creosoted 
piling  in  careless  handling  and  construction  which  the  report  of 
the  Committee  so  strongly  condemned.  This  led  to  the  creation 
for  this  year  of  the  subcommittee  on  Wharf  Construction. 

Specifications  and  Inspections 

It  should  be  obvious  that  specifications  and  inspections  should 
be  co-extensive.  The  best  specification  is  comparatively  valueless 
unless  inspection  is  both  thorough,  and  of  sufficient  scope  to  insure 
that  the  specification  has  been  complied  with.  With  respect  to 
piling  this  should  follow  through  the  supply  and  preparation  of  the 
piles,  their  transfer  from  source  of  supply  to  site,  their  handling  to 
pile  driver,  and  finally  their  driving  and  fastening  in  the  com- 
pleted structure.    The  suggestions  herein  offered  are  confined  to 
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creosoted  piling,  for  which  a  suggested  specification  is  presented 
in  the  specifications  section  of  this  report.  The  Committee  be- 
lieves that  the  best  insurance  of  right  results  is  to  have  inspection 
of  creosoted  piling  for  final  acceptance  done  as  it  hangs  in  the 
driver  gins,  where  every  defect  may  be  seen  and  examined. 

Preparation  and  Treatment 

Creosoted  piling  should  be  carefully  inspected  at  the  creosoting 
plant,  as  to  the  dimensions,  form  and  condition  of  the  piling  used, 
and  during  treatment  especially  as  to  the  oils,  to  see  that  they 
are  free  from  adulterants  and  otherwise  fulfill  specifications,  and 
ajs  to  the  penetration  of  the  piling*  by  the  oil  as  required.  Creo- 
soted piles  should  be  bored  In  the  course  of  inspection,  in  accord- 
ance with  the  tentative  specifications  presented  in  this  report. 

HandliniT  Creosoted  Piling 

After  having  the  piling  properly  treated  it  is  equally  important 
that  It  be  carefully  handled  from  the  treating  plant'  to  the  Job. 
Too  much  emphasis  cannot  be  placed  on  the  handling  and  care  of 
creosoted  piling.  Once  the  outer  protective  shell  is  penetrated  the 
value  of  the  pile  is  largely  destroyed  unless  the  defect  is  repaired. 

It  is  very  unfortunate  that  there  is  no  commercial  creosoting 
plant  located  on  San  Francisco  Bay.  At  present  it  is  necessary 
to  purchase  all  of  these  materials  from  the  plants  located  in  the 
Northwest,  Involving  a  maximum  amount  of  transportation  and 
handling  and  consequent  damage.  Being  so  far  from  'the  source 
of  supply.  It  is  necessary  to  keep  creosoted  piling  on  hand  at  all 
times,  which  also  adds  to  its  chances  of  being  damaged  before 
being  used.  All  of  this  handling  and  storage  makes  it  very  diffi- 
cult to  avoid  damaging  piles. 

The  work  of  this  Committee  will  have  been  more  than  repaid 
if  a  treating  plant  should  locate  In  the  Bay  region.  In  fact,  it 
would  be  economical  to  pay  premiums  to  have  piles  treated  locally, 
as  they  are  required  for  use.  Of  the  creosoted  piles  driven  in 
structures  of  Long  Wharf,  13,000  pieces,  or  about  93  percent  were 
treated  at  the  Southern  Pacific  Creosoting  Plant  at  West  Oakland, 
and  an  average  of  about  30  per  cent  of  all  the  piles  In  the  struc- 
ture were  subjected  to  attack  by  marine  borers  on  account  of 
physical  damage  to  the  protective  shell.  These  piles  received  a 
minimum  of  handling  to  the  Job,  yet  this  large  number  were  found 
to  be  damaged.  The  extent  of  damage  is  likely  to  be  in  direct 
relation  to  the  extent  to  which  It  is  necessary  to  handle  the  piles. 

Hecently  a  pile-driving  crew  in  this  Bay  had  a  raft  of  creosoted 
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piling  dogged  in  the  center  of  the  raft.  (Plate  9,  fig.  2.)  As  the 
raftsman  worked  *the  piles  out  of  the  raft  up  to  the  driver,  he  drove 
dogs  into  the  piles  at  five  different  points  in  their  length.  It  has 
been  a  common  sight  to  see  rafts  of  creosoted  piling  dogged  diagon- 
ally across,  each  pile  being  permanently  damaged,  as  the  holes 
made  by  the  dogs  are  rarely  plugged.  The  dog  is  by  far  the  worst 
enemy  of  creosoted  piling,  as  is  definitely  shown,  it  is  believed  for 
the  first  time,  in  the  service  record  report  of  the  Board  of  State 
Harbor  Commissioners  which  has  been  presented  in  this  report. 
Their  use  should  be  unconditionally  prohibited,  except  within 
specified  distances  of  either  end  which  will  allow  ample  margin 
to  protect  the  water  section  of  the  pile.  When  creosoted  piles  are 
prepared  for  towing  considerable  distance  boring  and  reeving 
should  be  the  only  method  of  fastening  allowed.  The  ax,  the  pike 
pole  and  the  peavie  also  cause  much  damage.  The  holes  left  by 
sinking  an  ax  in  the  piling,  as  is  frequently  done  in  handling,  are 
much  like  those  caused  by  the  dog,  and  are  particularly  dangerous. 
The  use  of  pike  poles  and  peavies  should  only  be  permitted  when 
their  points  are  blunted.  The  use  of  boat  hooks  during  inspec- 
tions by  row  boat  or  raft  is  -also  a  source  of  considerable  damage 
to  treated  piles  in  place  and  should  be  prohibited. 

Construction 

Driving  Creosoted  Piling.  Again  it  is  necessary  to  take  precau- 
tions against  the  puncturing  of  the  protective  shell  with  pike 
poles,  peavies,  axes,  etc.  Unfortunately  men  handling  creosoted 
lumber  and  piling  do  not  appreciate  the  necessity  for  preserving 
the  protective  shell.  Eternal  vigilance  is  the  price  of  a  good  Job 
in  this  respect. 

One  of  the  most  important  duties  of  the  pile-driving  crew  Is  to 
drive  the  piles  without  puncturing  the  protective  shell.  There  is 
always  danger  of  checking  the  piling  under  the  hammer.  In  using 
a  steam  hammer  it  is  well  to  use  piles  of  a  minimum  butt  diameter 
of  14  inches.  This  permits  the  pile  to  be  headed,  trimming  off  all 
creosoted  material  so  that  the  plate  upon  which  the  plunger  strikes 
rests  entirely  on  untreated  wood  and  is  not  so  likely  to  cause 
checking.  On  rocky  bottoms,  where  there  is  little  or  no  mud, 
great  care  must  be  taken  not  to  split  the  pile  (plate  10,  figs.  1  and  2). 
This  can  be  done  by  avoiding  hard  driving,  and  by  the  use  of  var- 
ious types  of  steel  shoes  and  plates. 

Cutting  Off  Piles.  Creosoted  piling  should  not  be  cut  off  below 
high  water  line,  thus  exposing  untreated  wood  to  attack  by  borers, 
if  it  can  be  avoided.  Even  tide  slopping,  (plate  11,  fig.  1,)  where 
piling  is  cut  near  to  high  water  level,  may  permit  Limnoria  attack, 


Digitized  by  VjOOQIC 


392  Eighteenth  Annual  Meeting 

if  water  can  settle  where  it  does  not  run  off.  Purtliermore,  decay 
frequently  occurs  in  the  untreated  interior  of  piles  when  they  are 
cut  off  at  any  level  above  high  water.  Whenever  piles  are  cut  off, 
therefore,  the  untreated  wood  should  be  protected  by  thoroughly 
painting  the  top  of  the  cut-off  portion  with  hot  creosote.  Above 
the  water  line,  a  further  coating  of  thick  asphalt  may  be  applied, 
to  prevent  the  penetration  of  moisture;  below  water  line  the  access 
of  borers  can  be  prevented  by  covering  tightly  with  sheet  copper. 

Bracing,  ribbing,  etc.  The  only  safe  way  is  to  have  all  bracing, 
ribbing  and  other  construction  attachments  well  above  high  water 
(plate  11,  fig.  2.)  Where  this  cannot  be  done,  dapping  the  piles, 
(plate  12,  fig.  2)  which  exposes  untreated  wood,  should  be  pro- 
hibited, except  where  it  is  absolutely  unavoidable,  letting  neces- 
sary cutting  or  framing  be  done,  so  far  as  possible  on  the  pieces 
to  be  attached  to  the  pile,  (plate  12,  fig.  1;  plate  13,  fig.  1;  plate  14, 
fig.  1)  since  they  are  cheaper  to  renew.  The  braces,  ribbing  and 
other  attachment  members  should  be  creosoted  if  they  will  be 
exposed  to  borer  attack,  and  all  boring  and  framing  which  can 
possibly  be  done  in  advance  should  be  done  before  the  members 
are  creosoted.  Otherwise  all  such  holes  or  framing  cuttings 
should  be  well  swabbed  with  hot  creosote  before  putting  the  parts 
into  the  construction.  All  holes  for  bolts  or  pins  should  be  bored 
not  larger  in  diameter  than  the  bolt  or  pin,  to  insure  a  driving  fit 
This  will  prevent  borers  from  entering  the  bolt  holes,  so  far  as 
it  is  possible  to  provide  against  it.  (Plate  12,  fig.  1;  plate  13; 
plate  14.) 

Pender  Lines.  Fender  lines  are  always  constructed  of  wooden 
piling,  usually  untreated  in  this  region  but  sometimes  treated. 
Connections  to  treated  piling  below  the  water  line,  where  such  con- 
nections expose  untreated  material,  are  dangerous.  Bolt  and  spike 
holes  provide  a  ready  means  for  borers  to  enter.  Where  it  is 
necessary  to  bore  holes  in  creosoted  fender  piling  the  holes  should 
be  bored  for  a  driving  fit,  as  above  indicated  for  bracing. 


Repairing  Damaged  Piles 

When  a  treated  pile  is  damaged  it  should  be  Immediately  re 
paired.  Holes  should  be  plugged  with  creosoted  material,  and 
where  repairs  cannot  be  made  in  this  way  the  damaged  place  should 
be  covered  with  sheet  copper.  The  Board  of  State  Harbor  Com- 
missioners have  recently  been  filling  such  holes,  as  well  as  those 
of  the  initial  attacks  of  Limnoria  working  in  them,  with  cement 
mortar.  It  is  too  early  to  Judge  the  effectiveness  of  the  method, 
but  it  looks  promising. 
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Removing  Breeding  Grounds 

As  a  means  of  removing  the  breeding  grounds  of  marine  borers, 
not  only  should  the  use  be  avoided,  so  far  as  practicable,  of  un- 
treated wood  in  waters  infested  by  marine  borers,  but  shores 
should  be  kept  clean  of  drift-wood  or  other  wooden  debris,  and  pile 
stumps  and  similar  debris  removed  thoroughly  from  the  sites  of 
dismantled  or  abandoned  structures.  This  seems  to  be  a  prac- 
ticable way  of  reducing  progressively  the  severity  of  the  annual 
attacks  which  follow  the  breeding  season,  in  the  fall  of  each  year 
in  this  harbor.  This  matter  was  emphasized  last  year  in  the  bio- 
logical report  of  Dr.  Charles  A.  Kofold,  but  its  importance  is  felt 
to  warrant  its  repetition  in  the  present  connection.  So  important 
is  it  that  the  enactment  of  legislation  for  enforcing  such  marine 
sanitation  is  a  most  urgent  need. 


Practical  Difficulties 

Any  such  program  as  that  above  outlined  will  doubtless  incon- 
venience those  engaged  in  the  handling  of  piling  or  the  erection 
of  piling  structures,  and  may  increase  the  cost  of  their  work.  It 
thus  may  cause  irritation,  or  even  evasion  of  instructions,  alike 
on  the  part  of  contractors  and  workmen  who  are  used  to  more 
lax  methods.  Much  can  be  done  to  help,  by  personal  explanation 
a'hd  discussion,  as  a  supplement  to  specifications  or  instruction 
orders,  especially  with  respect  to  care  in  handling,  and  it  is  time 
well  spent  for  an  engineer  to  seek  in  this  way  to  enlist  the  cooper- 
ation of  rafting  and  construction  crews.  Eternal  vigilance  Is  the 
price  of  safety  in  this  respect.  Inspection  of  piling  in  the  gins, 
which  has  been  recommended,  takes  more  time.  It  is  thus  likely 
both  to  be  opposed  by  contractors  and  evaded  by  inspectors,  and 
can  only  be  secured  by  continuous  insistence.  But  its  results 
would  be  worth  its  cost. 

Additional  cost,  if  any,  must  of  course  be  paid  for;  but  if  re- 
quirements are  plainly  stated  in  the  specifications  upon  which  bids 
are  taken,  all  bidders  are  on  the  same  footing.  Contractors  can- 
not afford  to  scrap  valuable  material  such  as  piling,  which  they 
have  bought  in  good  faith  under  previous  conditions  of  practice, 
because  of  new  restrictions.  The  increased  cost  of  getting  new 
requirements  fulfilled  will  be  lessened,  as  well  as  the  danger  of 
having  rejected  piling  slipped  in  again,  if  provision  is  made  for 
the  acceptance  of  piling  rejected  because  of  dog  holes  or  similar 
injuries  when  properly  repaired. 

While  carelessness  as  to  penetration  of  the  creosoted  shell  of 
piling,  in  both  handling  and  construction,  has  been  universal  in 
the  past,  better  practice  is  already  appearing.    The  Committee  is 
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gratified  to  have  been  informed  of  many  cases  in  which  this  better 
practice  has  been  directly  due  to  its  work  and  report  of  last  year. 
Many  concerns  in  this  region  are  now  rejecting  piles  which  show 
holes  made  by  dogs.  The  Board  of  State  Harbor  Commissioners 
now  permits  the  dogging  of  no  piles,  green  or  creosoted,  except 
within  3  feet  of  the  butt  or  10  feet  of  the  tip.  These  particular 
limits  are  dictated  by  local  conditions  of  driving  depth,  etc.  The 
general  principle  should  be  to  prohibit  such  dogging  within  the 
water  section,  with  an  additional  margin  sufficient  for  safety. 

PROTECTIONS  SECTION 

The  object  of  the  creation  by  the  Committee  of  a  Subcommittee 
on  Protections  was  primarily  to  install  under  the  supervision  of  the 
Committee  test  specimens  of  various  methods  for  protecting  wooden 
piling,  most  of  which  have  not  been  in  use  for  a  long  enough  time 
to  make  service  records  available.  These  methods  are  mainly,  al- 
though not  exclusively,  of  the  class  of  paint  and  batten  surface  pro- 
tections, and  most  of  them  involve  materials  of  patented  or  secret 
composition.  Their  number  is  considerable,  and  the  insistence  with 
which  they  are  being  promoted  in  this  region  creates  a  need  among 
users  of  piling  for  such  information  as  can  be  obtained,  on  un- 
prejudiced and  reliable  authority,  for  the  appraisal  of  values. 

Progress  in  this  work  has  been  delayed  by  several  unfortunate 
difficulties.  Material  for  installations  of  a  number  of  protective 
processes  which  are  under  negotiation  is  still  to  be  received,  either 
in  whole  or  in  part.  This  Is  true  of  two  causes  involving  impregna- 
tion of  the  wood  with  new  substances,  of  eastern  origin,  of  one  of 
which  a  test  by  the  Committee  was  requested  by  a  member  of  the 
American  Wood-Preservers*  Association.  The  tests  already  in  place 
include  also  specimens  of  two  untreated  foreign  woods  said  to  have 
a  high  resistance  to  marine  borers.  These  are  turpentine  wood  and 
tallow  wood,  from  Australia  or  New  Zealand.  For  the  former,  in 
particular,  extraordinary  claims  are  made  from  many  credible 
sources  familiar  with  the  wood. 

Complete  results  from  tests  such  as  these  can  of  course  be  ex- 
pected only  after  a  period  of  a  number  of  years.  In  some  cases, 
however,  the  occurrence  of  settlement  or  initial  attack  by  marine 
borers,  if  present,  should  be  evident  in  a  much  shorter  time. 

CHEMICAL  SECTION 

The  work  of  the  Chemical  Subcommittee  ajd  the  Cdmmittee 
chemist  has  thus  far  been  confined  to  the  problems  connected  with 
the  preservation  of  wood  from  marine  bor-ers,  no  attempt  having 
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been  made  to  attack  problems  raised  by  the  disintegration  of  con- 
crete in  sea  water  or  by  the  corrosion  of  reinforcing  steel  and 
various  other  materials.  Within  the  field  indicated,  only  those  pre- 
servatives or  preservative  methods  have  been  considered  which  in- 
volve penetration  of  the  preservative  into  the  wood.  This  has 
naturally  resulted  in  centering  much  of  the  work  upon  coal  tar 
creosote. 

The  investigative  work  so  far  undertaken  or  planned  is  in  the 
following  directions: 

1.  Studies  contributing  to  the  determination  of  the  constitu- 
ents of  creosote  which  are  the  active  bases  of  its  preservative 
power.    This  Involves: 

a.  Laboratory  separation,  from  original  creosote  oils,  of  cer- 
tain constituents  or  constituent  groups  (oil  fractions),  and 
the  preparation  for  each  kind  of  oil  of  two  sets  of  test  timbers, 
impregnated  respectively  with  the  whole  oil  from  which  the 
given  fraction  has  been  removed,  and  the  whole  oil  having  the 
same  fraction  added  to  it. 

b.  Cooperation  with  the  Forest  Products  Laboratory  of  the 
tJ.  S.  Forest  Service  in  the  experimental  work  which  is  being 
carried  on  at  Madison,  Wisconsin,  by  its  creosote  chemist,  Mr. 
Ernest  Bateman,  in  the  determination  of  the  solubility  par- 
tition of  certain  constituents  of  creosote  (with  reference  to 
solution  in  the  whole  oil  as  compared  with  water),  and  of  the 
toxicity  of  these  constituents  in  varying  concentrations  in 
"barren  oil,"  or  the  non-toxic  portion  of  creosote  oil. 

2.  Determination  of  the  laws  governing  both  the  absorption 
and  adsorption  of  creosote  in  wood,  when  the  wood  is  exposed 
to  air.  This  experiment  will  also  be  used  to  determine,  so  far 
as  possible,  the  nature  and  extent  of  the  loss  by  selective  evapo- 
ration of  creosote  oil  from  wood  when  exposed  in  air. 

3.  Determination  of  the  laws  governing  the  loss  of  absorbed 
(free)  and  adsorbed  (fixed)  creosote  components  from  wood 
when  exposed  in  salt  watei^. 

4.  An  investigation  of  the  variation  in  composition  of  creosote 
oil  in  wood  with  varying  depth  of  penetration. 

5.  Investigation  of  certain  inorganic  Inhlbltants  or  poisons. 

Schedule  1.  The  experimental  test  timbers  indicated  for  1-a,  are  of 
rather  large  size,  designed  for  exposure  in  Bay  waters  under  as 
nearly  service  conditions  as  possible.  Five,  and  in  some  cases  six, 
pieces  were  subjected  to  the  same  treatment,  one  each  for  four  dif- 
ferent stations  in  the  Bay,  with  one  or  two  for  laboratory  use. 
There  were  sixteen  different  treatments,  which  were  synthesized  ac- 
cording to  the  following  table: 

Fraction  A  (210*-236*»C) 
Fraction  B  (235''-316''C) 
Fraction  C  (315'-j355''C) 
Fraction  D  (Residue  above  355 **C) 
Whole  creosote  oil. 
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Whole  oil  H- fraction  A. 
Whole  oll-f-fraction  B. 
Whole  oil-f-fraction  C. 
Whole  oil-f-fraction  D. 
Whole  oil — fraction  A. 
Whole  oil— fraction  B. 
Whole  oil— fraction  C. 
Whole  oil— fraction  D. 
Whole  oil — tar  acids. 
Fraction  D  (repeated). 
Oil  tar  distillate. 

These  oils  were  synthesized  so  that  the  several  fractions  were 
added  or  subtracted  in  the  proportions  in  which  they  occurred  in 
the  whole  oil,  which  were  the  followin^^: 

Fraction  210''-236*C  10  per  cent 

Fraction  235*-315*C  40  per  cent 

Fraction  315*-S55*C   23  per  cent 

Residue  above  355**C 27  per  cent 

In  view  of  the  difficulties  incident  to  obtaining  clear-cut  separa- 
tions by  fractional  distillation,  and  consequently  to  obtaining 
clearly  marked  differences  in  inhibitive  or  destructive  effects  upon 
living  organisms,  it  was  felt  that  the  doubling  of  effect  gained  by 
both  adding  and  subtracting  the  required  fraction  in  each  case  to 
the  whole  oil  might  so  increase  the  decisiveness  of  this  general 
method  as  to  make  it  yield  useful  results.  A  piece  of  untreated 
wood  was  attached  as  a  bait  to  each  of  those  treated  and  a  set  of 
eight  specimens  so  prepared  was  placed  in  a  rack.  Racks  containing 
test  pieces  of  each  of  the  sixteen  different  treatments  are  now  in 
place  at  the  following  stations  in  the  Bay:  San  Francisco  Pier  7, 
Southern  Pacific  Oakland  Pier,  Mare  Island,  and  Crockett.  An 
analysis  of  the  oil  from  each  of  the  runs  has  been  made,  as  well  as 
of  that  extracted  from  one  of  the  test  pieces  after  treatment. 
Similar  extractions  will  be  made  of  the  oil  of  each  of  the  test  pieces, 
a3  they  are  removed  from  time  to  time. 

In  addition  to  the  rough  indication  of  the  relative  value  of  the 
fractions  of  creosote,  and  possible  guidance  in  respect  to  creosote 
fortification,  which  it  seems  legitimate  to  hope  for  from  this  series 
of  experiments,  it  has  already  proved  of  much  value  in  furnishing 
information  for  the  guidance  of  the  more  carefully  controlled  series 
of  experiments  indicated  under  schedules  2  and  3. 

In  respect  to  schedule  1-b,  this  Committee  in  the  co-operation  with 
the  Forest  Products  Laboratory  will  be  expected  to  give  specific 
attention  to  the  tar  bases,  endeavoring  to  develop  for  them  more  ac- 
curate methods  of  analysis  than  are  now  available,  as  well  as  pre- 
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paring  four  specific  bases  and  determining  their  solubility  in  water. 
Toxicity  tests  will  be  carried  on,  in  conjunction,  by  the  Biological 
and  Chemical  Subcommittees,  on  yarioufi  creosote  constituents,  with 
reference  to  marine  borers.  In  addition  to  their  direct  value  in 
the  study  of  marine  protection,  these  tests  will  afford  a  valuable 
comparison  between  the  toxicities  of  the  materials  tested,  on  marine 
borers  and  fungi,  respectively. 

Schedules  2  and  3.  The  tests  under  these  schedules  are  kept 
under  much  more  careful  control  than  are  those  of  schedule  1-a. 
This  series  of  experiments  should  show  what  constituents  of 
creosote  become  fixed  in  wood,  what  are  not  fixed,  what  vaporize 
out  and  what  dissolve  away.  The  chemical  constituents  of  the 
wood  will  also  be  studied,  as  well  as  that  of  the  creosote,  so  far 
as  that  may  appear  profitable  to  the  main  problems  in  hand. 

The  test  pieces  for  these  experiments  so  far  prepared  are  of 
Douglas  fir  sapling,  about  5  inches  in  diameter  and  6  inches 
long.  They  are  weighed  with  an  accuracy  of  0.1  per  cent  and  are 
now  being  treated  with  a  good  creosote  oil.  The  size  of  pieces  is 
sufiicient  to  absorb  oil  enough  for  a  complete  analysis  on  being 
extracted,  and  yet  small  enough  so  that  the  whole  piece  can  be 
made  into  shavings  and  thus  carried  through  the  experiment, 
which  is  necessary  to  obtain  data  of  sufficient  accuracy  for  this 
study. 

One  piece  will  be  used  for  the  immediate  extraction  of  its  oil; 
two  pieces  will  be  placed  in  the  air;  and  seven  in  the  Bay,  for 
removal  and  inspection  or  analysis  from  time  to  time.  Saw- 
dust representative  of  the  wood  used  for  the  test  pieces  is  being 
analyzed  as  to  its  composition,  and  some  of  the  test  pieces  will 
be  analyzed  after  extraction  of  their  oil,  to  determine  whether 
treatment  and  exposure  have  made  any  change  in  the  wood 
composition. 

These  two  series  should  give  information  regarding  the  physi- 
cal and  chemical  nature  of  changes  occurring  in  both  the  creo- 
sote and  the  wood,  under  exposure  of  treated  wood  in  air  and 
water,  respectively,  and  regarding  the  relation  of  these  changes 
to  the  creosote  held  in  the  wood  by  absorption  and  adsorption, 
respectively.  In  particular,  its  recorded  compositions  should 
permit  a  sufficiently  accurate  determination  of  the  time-loss 
curves,  both  as  to  quantity  and  character  of  creosote  lost  from 
treated  wood;  which  certain  evidence  seems  to  indicate  may  bo 
a  critical  factor  in  the  explanation  of  the  mechanism  of  creosote 
protection. 

Analyses  have  been  made  by  the  Committee  chqmist  of  oils 
extracted  from  piles  which  had  been  in  service  for  periods  of 
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from  one  to  thirty  years.  The  short-service  piles  used  for  analy- 
sis had  been  treated  and  driven  in  recent  years,  and  analyses  of 
the  original  oils  with  which  they  had  been  treated  were  avail- 
able. The  long-service  piling  used  was  from  Oakland  Long 
Wharf.  It  is  recognized  that  the  methods  of  analyzing  extracted 
oils  so  far  used  involve  certain  elements  of  possible  error;  but 
the  analyses  made  by  the  Committee  were  identical  in  method, 
and  checked  very  closely  in  results,  with  those  reported  to  this 
Association  in  1920.  Comparison  of  the  analyses  made  by  the 
Committee  seems  provisionally  to  indicate  that  the  oils  extracted 
from  piling  of  as  short  service  as  one  year  had  already  lost  light 
oils  and  reached  a  composition  closely  similar  to  that  shown  by 
the  Long  Wharf  piling  after  29  years'  exposure. 

Work  is  already  in  progress  in  schedules  1-a,  2  and  8  above 
listed.  Work  is  projected  in  1-b,  4,  and  5,  and  the  mutual  agree- 
ment is  being  reached  with  respect  to  the  details  of  the  former. 
On  the  work  already  started  it  is  believed  that  preliminary  re- 
sults of  some  value  should  be  available  by  June  SO,  1922. 

MiscBLLANBous.  Besldes  the  work  listed  above,  numerous 
analyses  have  been  made  of  whole  oils  or  fractions  of  them,  as 
well  as  of  extracted  oils  from  service  piling;  most  of  which  have 
been  done  cooperatively,  for  the  Subcommittee  having  in  charge 
the  formulation  of  a  tentative  specification  for  creosote  oil  for 
the  preservation  of  marine  piling.  Special  mention  may  be  made 
of  the  analysis  of  a  sample  of  the  oil-gas  tar  creosote  which  is 
mentioned  in  the  Specifications  Section  of  this  report.  This 
analysis  showed  the  following  results: 

Specific  gravity  at  38**  C 1 .  112 

Fractionation : 

0*'-210**  C 0.0  per  cent 

210**-235'  C 24.7      "       " 

235°-315**  C 11.3      "       " 

315*^-355**  C 7.3      "       " 

Residue  above  355**  C 54.8"      " 

Loss  by  volatilization 1.9     "      " 

100.0  per  cent 

Specific  gravity  of  fraction  235*'  C.-315**   C.  at 

38°  C 1.056 

Specific  gravity  of  fraction  315**   C.-355*'  C.  at 

38*'  C 1.094 

Tar  acide    None 

Unsulfonated  residue None 

Insoluble  in  benzol 0.24 

Float  tests  of  residue  above  355°  C,  5  seconds. 
Remarks:     Coke  test  was  negative,  no  true  coke  being  separ- 
able in  the  residue. 


Digitized  by  VjOOQIC 


American  Wood-Preservers'  Association     399 
8peoipication8  section 

The  tentative  specification  covering  creosoted  piling  and  lumber 
for  use  in  marine  structures  which  is  herewith  presented  was 
undertaken  by  the  Committee  only  in  response  to  insistent  de- 
mands on  the  part  of  contributors  to  the  support  of  the  Commit- 
tee, and  other  local  cooperators,  to  whom  the  Committee  was 
under  primary  obligation.  The  Committee  keenly  realizes  that 
the  incompleteness  of  present  knowledge  will  make  the  estab- 
lishment of  satisfactory  standards  impossible  until  results  be- 
come available  of  further  investigations  such  as  those  now  being 
undertaken  by  cooperating  agencies  throughout  the  country,  of 
which  this  Committee  is  one.  But  those  who  are  responsible 
for  the  installation  and  maintenance  of  marine  piling  feel 
equally  keenly  the  need  of  the  best  guidance  which  present 
knowledge  can  supply  for  their  current  purchases  of  creosoted 
materials. 

The  work  of  the  Committee  up  to  the  present  time  has  seemed 
to  indicate  that  certain  factors  existing  in  this  region  make  de- 
sirable, even  in  the  light  of  present  knowledge,  certain  modifica-  ' 
tions  in  existing  specifications,  in  order  to  insure  for  marine  con- 
struction a  creosote  oil  which  shall  be  best  suited  to  this  specific 
purpose.  The  specification  is  necessarily  tentative  and  has  been 
formulated  specifically  for  local  needs.  It  is  expected  that  it 
will  be  amended  and  improved  as  further  knowledge  becomes 
available. 

The  specification  as  presented  is  practically  the  same  as  those  in 
current  use,  excepting  in  the  creosote  oil  section,  whose  modifica- 
tions from  existing  specifications  have  been  referred  to.  The  chief 
considerations  with  reference  to  local  conditions  which  seem  to  re- 
quire modification  of  existing  specifications,  such  as  the  standard 
specification  of  this  Association  covering  creosote  for  ties  and 
structural  timbers,  are  the  following: 

1.  Oil  Tar  Creosotes.  Such  creosote  is  now  being  offered  for 
wood  preservation  use  on  the  Pacific  Coast.  Repeated  analyses 
sho\y  that  it  will  pass  every  test  embodied  in  the  standard  specifica- 
tion,, except  the  requirement  as  to  origin.  (See  analysis  at  end  of 
chemical  section  of  this  report.)  It  is  well  known,  however,  that 
such  oils  do  not  contain  the  tar  acids  which  characterize  coal  tar 
creosote.  In  order,  therefore,  to  provide  a  test  for  the  compliance 
of  oils  with  the  requirement  of  origin  it  has  seemed  necessary  in 
this  Committee's  tentative  specification  to  restore  the  tar  acid  clause 
which  was  formerly  in  common  use  but  has  been  omitted  from  the 
specifications  of  recent  years.    It  is  recognized  that  there  is  no  con- 
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elusive  evidence  of  lack  of  preservative  value  in  oil  tar  creosotes, 
^hich  have  a  composition  so  closely  similar  to  that  of  coal  tar 
creosote;  and  some  investigations  in  this  direction  are  being  under- 
taken by  the  Committee.  The  Committee  heartily  shares,  however, 
the  feeling  now  widely  held  with  respect  to  specifications  for  wood 
preserving  creosotes,  that,  in  view  of  the  lack  of  authoritative 
knowledge  of  the  effective  constituents  in  such  creosotes  and  the 
mechanism  of  their  preservative  action,  it  is  the  part  of  wisdom 
to  insure  so  far  as  is  possible  the  obtaining  for  this  purpose  of 
coal  tar  creosotes  similar  to  those  which  have  proved  effective  in 
the  past.  The  tar  acid  clause  cannot  entirely  guarantee  a  coal  tar 
oil,  but  it  will  insure  that  at  least  a  certain  percentage  of  the  oil 
must  be  of  coal  tar  origin  unless  the  producer  of  the  oil  knowingly 
sophisticates  it  with  the  intent  to  defraud. 

2.  Whole  Creosote  Oils.  The  early  creosotes,  which  retained 
their  wood  preserving  effectiveness  for  so  many  years,  were  whole 
oils.  It  may  not  yet  be  susceptible  of  proof  to  what  extent  the  re- 
moval of  naphthalene  and  anthracene  derivatives,  as  is  now  common 
in  foreign  oils,  or  of  tar  acids  for  the  phenol  group  of  synthetic 
drugs,  which  has  more  recently  taken  place,  will  impair  the  wood 
preservative  value  of  creosote.  The  s^me  considerations  with  re- 
spect to  lack  of  present  knowledge  which  have  Just  been  stated 
have  seemed  to  the  Committee  to  make  wise  the  specification  of  an 
oil  which  shall  contain  as  many  as  possible  of  the  constituents  of 
an  original  distillate  in  sufficient  amount  to  make  it  representative 
of  a  whole  oil,  as  far  as  it  is  possible  to  do  so  without  unduly  re- 
strioting  sources  of  oil  supply  or  increasing  the  price.  This  consid- 
eration has  partly  infiuenced  the  restoration  of  the  naphthalene 
clause  formerly  common  in  creosote  specifications.  With  respect  to 
this,  however,  certain  special  considerations  will  be  stated  later. 

3.  High  Residue  Content.  The  tendency  of  recent  years  to 
increase  the  distillation  temperature  limits  in  the  production  of 
creosote  oil  may  doubtless  have  produced  beneficial  results,  within 
limits.  Oils  have  recently  been  received  on  the  Pacific  Coast,  how- 
ever, in  which  analysis  shows  the  proportion  of  residue  above  355°  C. 
to  be  in  excess  of  50  per  cent.  In  one  authentic  case  it  reached  59 
per  cent.  Practical  experience  in  the  conduct  of  the  treating  process 
seems  to  indicate  that  with  so  refractory  a  ^ood  as  Douglas  fir,  an 
oil  having  such  an  excessive  residue  increases  the  difficulty  of  se- 
curing penetration  and  the  danger  of  insufficient  penetration.  Such 
an  oil  would  be  accepted  by  the  standard  specification  of  the  Asso- 
ciation. It  is  believed,  therefore,  that  the  amount  of  residue 
should  be  restricted,  at  least  until  its  value  or  lack  of  value  shall 
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have  been  demonstrated  either  by  service  tests  or  by  scientific  in- 
vestigation. 

The  modifications  herein  presented  respecting  tar  acids  and  the 
limiting  of  residue,  together  with  certain  distillation  limits  then 
believed  desirable,  were  referred  to  the  Preservatives  Committee  of 
the  Association  on  July  29,  1921,  and  were  approved  by  them  for 
this  purpose.  Certain  further  modifications  have  since  appeared 
to  be  desirable  and  are  incorporated  herein,  as  suggestions,  from  the 
trial  of  which  the  ultimately  desirable  specification  may  be  ap- 
proached. The  data  on  which  to  base  modification  is  in  some  cases 
manifestly  meagre,  but  it  is  hoped  that  experience  with  this  tentative 
specification  for  local  application  may  contribute  to  the  ultimate 
solution  of  the  problem  for  all  concerned. 


TBNTATIVK    SPECIFICATION    COVBRING    CREOSOTBD    DOUGLAS 

FIR  PILING  AND  LUMBKR  FOR  VSR  IN  JMARINB 

STRUGTURBS 

(Adopted  by  the  Committee  October,  1921.) 

Materia!  to  be  Treated 

Piling,  Qreen  and  Water  Stored 

Quality:  Piles  shall  be  cut  from  sound  trees;  shall  be  close 
grained  and  solid,  free  from  defects,  such  as  injurious  ring  shakes, 
large  and  unsound  or  loose  knots,  decay  or  other  defects  which  may 
materially  impair  their  strength  or  durability. 

Straightness:  Piles  shall  have  a  uniform  taper  and  none 
with  a  swell  or  twisted  butts  will  be  accepted.  Piling  must  be  so 
straight  that  a  straight  line  drawn  from  butt  to  tip  will  not  deviate 
more  than  one  (1)  inch  for  each  ten  (10)  feet  in  length;  that  is  to 
say — a  pile  seventy  (70)  feet  in  length  may  deviate  seten  (7) 
inches  from  a  straight  line  drawn  from  butt  to  tip.  Piling  with 
short  or  reverse  bends,  or  kinks,  will  not  be  accepted. 

Twists:  No  piling  with  spiral  grain  will  be  accepted  which  has 
one  complete  twist  in  a  length  of  forty  (40)  feet  or  less. 

Trimming:  Piling  shall  have  all  bark  and  inner  skin  removed. 
Knots  must  be  cut  flush,  butts  and  tips  trimmed  squarely  before 
treatment,  and  in  case  piling  has  been  stored  in  sea  water,  barnacles 
or  other  similar  forms  of  sea  life  must  be  removed.  Piling  showing 
any  attack  by  insects  or  marine  borers  will  not  be  accepted. 

Sapwood  Requirements:  Only  such  piling  will  be  accepted  for 
treatment  as  conforms  with  the  following  minimum  sapwood  re- 
quirements:— 

1.  For  a  specified  absorption  ranging  from  twelve  (12) 
pounds  to  fourteen  (14)  pounds  of  creosote  oil  per  cubic  foot  of 
timber,  the  sapwood  must  not  be  at  any  point  less  than  one  (1) 
inch  in  depth. 

2.  For  a  specified  absorption  of  sixteen  (16)  pounds  of  creo- 
sote oil  per  cubic  foot  of  timber,  the  sapwood  must  not  be  at  any 
point  less  than  one  and  one  quarter  (1%)  inches  in  depth. 

26— A.  W.  P.  A. 
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Except  that 

3.  Piling  which  does  not  meet  the  sapwood  requirements  speci- 
fied above  will  be  accepted  when  treated  separately,  provided 
that  the  creosoting  company  will  in  each  case  guarantee  the 
minimum  penetration  of  creosote  oil  specified. 

Sizes:  Shall  be  as  specified  by  the  purchaser.  For  information, 
the  following  appropriate  size  combinations  of  length  and  butt  and 
tip  diameters  are  listed  by  groups,  of  which  the  group  to  be  selected 
will  depend  upon  the  class  of  structure  desired  and  the  load  for 
which  it  is  designed: — 

GROUP  A 

Lengths  Min.  Diameter  of  Butts     MIn.  Diameter  of  Tips 

Feet  Inches  Inches 

Up  to  49  Inclusive 12  8 

50   to  64        ••  13  8 

65   to  74         ••  14  8 

75   to   100      ••  16  8 

101  and  up 16  7 

GROUP  B 

Up  to  60  Inclusive 14  9 

61   to  80        "  15  8 

81  to  100      *•  16  8 

101  and  up 17  7 

No  piling  with  butt  diameters  greater  than  twenty-two  (22) 
inches  will  be  accepted  unless  otherwise  stipulated. 

In  determining  the  diameter  of  a  pile  not  having  a  circular 
cross  section,  the  average  of  the  minimum  and  maximum  measure- 
ments at  that  cross  section  shall  be  taken. 

Air  Seasoned  Piling 

Piling  stored  on  land  and  air  seasoned  must  in  all  particulars 
meet  the  foregoing  specification  for  green,  freshly  cut  and  water 
stored  piling.  Piling  stored  on  land  for  air  seasoning  must  be 
piled  oi\  bearing  pieces  so  as  to  keep  the  piling  at  least  ten  (10) 
inches  above  the  ground  line  and  each  layer  of  piling  shall  be 
separated  from  the  other  by  strips  not  less  than  two  (2)  inches 
in  thickness  so  as  to  permit  a  free  circulation  of  air.  Piling 
stored  in  this  manner  will  be  considered  thoroughly  air  seasoned 
when  the  moisture  content  of  the  piling,  when  based  on  the  oven 
dry  w.eight,  has  been  reduced  to  twenty  (20)  per  cent. 

Air  seasoned  piling  with  checks  of  such  size  as  will  impair 
the  strength  and  durability  of  the  piling,  regardless  of  the  fact 
that  such  checking  has  taken  place  naturally,  will  not  be  accepted. 

Sawed  Lumher  and  Timber 

Quality  or  Grade:  Purchaser  to  specify  commercial  grade  de- 
sired, which  shall  conform  to  Grading  Rules,  standard  or  currently 
recognized  in  the  production  and  marketing  of  the  species  of 
timber  or  lumber  involved  and  to  so  grade  after  treatment. 

The  standard  commercial  grade  usually  specified  for  creosoting 
purposes  is  that  known  as  No.  1  Common  Douglas  fir  in  accordance 
with  I>omestic  List  7,  edition  of  1917,  published  by  the  Pacific  Lum- 
ber Inspection  Bureau,  Inc. 
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Preparation  for  Treatment 

Selecting  Material  for  Loading  Cylinder  Charges 

Sawed  Lumber  and  Timber:  Care  must  be  taken  to  secure  ma- 
terial of  approximately  the  same  moisture  content  for  each 
cylinder  charge;  that  is  to  say,  green  or  freshly  cut  lumber 
and  timber  must  not  be  mixed  with  seasoned  or  partially  sea- 
soned material. 

Piling:  As  in  the  case  of  sawed  lumber  and  timber  all  piling  to 
be  treated  in  the  same  cylinder  charge  must  be  approximately 
the  same  moisture  content.  In  loading  piling  into  cylinder 
charges  the  following  classifications  shall  govern: 

1.  Green  or  freshly  cut  piling  must  be  treated  by  itself. 

2.  Piling  water  stored  for  thirty  (30)  days  or  more  must  be 

treated  by  itself. 

3.  Piling  partially  air  seasoned  must  be  treated  by  itself. 

4.  Thoroughly  air  seasoned  piling  must  be  treated  by  itself. 

Any  further  separation  or  segregation  of  material  shall  be 
optional  with  the  creosoting  company. 

Inspection  of  Material  Before  Treatment 

Before  the  material  is  loaded  into  tram  cars  for  treatment, 
the  inspector  shall  be  given  full  opportunity  to  examine  it  and 
to  check  the  cubature  records  of  the  plant  for  each  cylinder 
charge,  and  these  records  must  be  open  for  his  inspection  at  all 
times. 

Thermometera  and  Gauges 

All  the  treating  cylinders  of  the  creosoting  company  which  are 
used  on  work  covered  by  this  specification  shall  be  provided  with 
the  following  accurate  reading  instruments: 

1.  Recording  thermometers. 

2.  Recording  pressure  gauges. 

3.  Recording  vacuum  gauges,  or  combination  recording  pressure 

and  vacuum  gauges. 

4.  Indicating  mercurial  thermometers  as  a  check  against  the  re- 

cording thermometers. 

5.  The  cr^soting  company  shall  also  provide  accurate  maximum 

reading  thermometers  for  use  by  the  inspector  from  time 
to  time  in  checking  the  recording  and  indicating  ther- 
mometers. 

The  inspector  must  check  the  recording  thermometers  as  well 
as  the  indicating  thermometers  at  frequent  intervals.  This  may 
be  done  by  placing  a  maximum  reading  thermometer  at  some 
place  on  the  charge  which  will  bring  it  as  near  as  possible  to  the 
thermometer  that  is  to  be  checked. 

When  the  charge  is  removed  from  treating  cylinder  after  treat- 
ment the  maximum  reading  thermometers  shall  then  be  read 
and  this  reading  checked  against  the  maximum  temperature  re- 
corded by  the  recording  thermometer.  Should  there  be  a  varia- 
tion greater  than  five  (5)  degrees  F.  in  the  reading  of  the  two 
instruments,  the  maximum  reading  thermometer  being  correct 
the  recording  thermometer  must  be  adjusted. 
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Creosote  Oil 

The  oil  shall  be  a  distillate  of  coal  gas  or  coke-oven  tar.     It 
shall  comply  with  the  following  requirements: 

1.  It  shall  not  contain  more  than  3  per  cent  water. 

2.  It  shall  not  contain  more  than  0.5  per  cent  of  matter  insol- 

uble in  benzol. 

3.  The  specific  gravity  of  the  oil  at  38"  C.  compared  with  wa- 

ter at  15. 5*"  C.  shall  be  not  less  than  1.045. 

4.  The  oil  shall  contain  from  5  to  10  per  cent  tar  acids. 

5.  The  oil  shall  contain  not  less  than  10  per  cent  naphthalene. 

6.  The  distillate,  based  on  water-free  oil,  shall  be  within  the 

following  limits: 

Up  to  210"  C.  not  more  than  5  per  cent. 

Up  to  235°  C.  not  more  than  25  per  cent. 

Up  to  315°  C.  not  less  than  45  per  cent  nor  more  than 

75  per  cent. 
Up  to  355°  C.  not  less  than  70  per  cent  nor  more  than 

90  per  cent. 

7.  The  specific  gravity  of  the  fraction   between   235**   C.  and 

315°  C.  shall  be  not  less  than  1.03  at  38°  C.  compared 
with  water  at  15.5°  C. 
The  specific  gravity  of  the  fraction  between  315°   C.  and 
355°  C.  shall  be  not  lese  than  1.09  at  38°  C.  compared 
with  water  at  15.5°  C. 

8.  The  residue  above  355°   C.  shall  have  a  float-test  of  not 

more  than  50  seconds  at  70°  C. 

9.  The  oil  shall  yield  not  more  than  2  per  cent  coke  residue. 
10.  The  foregoing  tests  shall  be  made  in  accordance  with  the 

standard  methods  of  the  American  Wood-Preservers'  As- 
sociation, with  the  exception  of  those  for  tar  acids  and 
naphthalene,  as  specified  in  clauses  4  and  5,  which  shall 
be  made  in  accordance  with  the  methods  of  the  Ameri- 
can Railway  Engineering  Association. 


Treatment  and  Inspection 

Treatment  shall  be  by  the  Boulton  process  (boiling  un<^r  vacuum) 

Oreen  or  Freshly  Cut,  Water  Stored  and  Partially  Air  Seasoned 

Piling 

Period  of  Abtiftcial  Seasoning:  After  the  piles  are  placed  in 
the  treating  cylinders,  they  shall  be  immersed  in  creosote  oil  hav- 
ing a  temperature  of  about  160°  F.  and  kept  covered  during  the 
entire  boiling  period  of  the  process,  the  oil  level  being  at  least 
four  (4)  inches  above  the  top-most  pile. 

After  filling  the  treating  cylinder  with  creosote  oil  as  above 
specified  connections  between  condenser  and  vapor  drum  on  treating 
cylinder  shall  then  be  opened ;  steam  shall  then  be  admitted  through 
the  heating  coils  and  so  regulated  that  the  temperature  inside  the 
treating  cylinder  is  kept  gradually  rising  as  fast  as  the  condensation 
will  permit  until  a  temperature  of  215°  F.  is  reached.  Having 
reached  this  temperature  of  215°  F.,  at  least  a  twenty   (20)   inch 


Digitized  by  VjOOQIC 


American  Wood-Preservers'  Association     405 

vacuum  shall  be  produced  and  maintained  in  the  treating  cylinder, 
the  escaping  vapors  being  drawn  into  the  condenser  and  this  opera- 
tion continued  until  such  time  as  the  amount  of  condensation  col- 
lected in  the  hot. well  of  the  condenser  does  not  exceed  one-tenth 
(1/10)  of  a  pound  of  water  per  cubic  foot  of  timber  in  charge  per 
hour  with  not  less  than  a  twenty  (20)  inch  vacuum  and  a  tem- 
perature inside  the  treating  cylinder  of  not  less  than  215**  F.  and 
not  more  than  220''  F.,  the  latter  temperature  being  regarded  as  the 
absolute  maximum  that  will  be  allowed. 

Pressure  Period:  After  the  period  of  artificial  seasoning  has 
been  completed,  as  specified  in  the  foregoing,  the  temperature  in- 
side the  treating  cylinder  shall  then  be  allowed  to  drop  to  about 
200**  F.  The  treating  cylinder  shall  then  be  filled  with  hot  creosote 
oil  (temperature  about  ITO""  F.,)  from  the  operating  tank;  the  treat- 
ing cylinder  being  full,  all  vents  are  then  closed  and  more  oil  pumped 
into  the  treating  cylinder  from  the  operating  tank  until  the  pressure 
gauge  on  the  treating  cylinder  records  a  five  (5)  pound  pressure  (this 
to  insure  that  the  treating  cylinder  is  full).  Creosote  oil  from  a 
measuring  tank  shall  then  be  forced  into  the  piling  by  means  of  a 
pressure  pump  at  a  pressure  not  to  exceed  one  hundred  and  sixty 
(160)  pounds  per  square  inch,  and  this  operation  continued  until 
such  time  as  the  piling  has  absorbed  the  amount  of  creosote  oil  speci- 
fied by  the  purchaser,  under  such  conditions  as  will  insure  its  com- 
plete retention  in  the  wood  after  the  treating  cylinder  has  been 
drained.  This  having  been  accomplished,  the  piling  may  be  removed 
from  the  treating  cylinder  provided  that  the  temperature  within  the 
treating  cylinder  has  dropped  below  200*  F.  A  final  vacuum  will  be 
allowed  for  not  to  exceed  one  (1)  hour,  to  recover  drip. 

Inspection  of  Treated  Material 

Physical  Condition:  After  the  piling  has  been  removed  from 
treating  cylinder  and  allowed  to  cool  in  the  air  for  not  less  than 
six  (6)  hours,  it  must  be  free  from  all  heat  checks,  water  bursts, 
and  other  defects  due  to  inferior  treatment  which  would,  in  the 
opinion  of  the  Inspector,  impair  its  usefulness  or  durability  for  the 
purpose  intended. 

Absorption  :     Shall  be  as  specified  by  the  purchaser. 

Penetration:  Piling  shall  be  accepted  upon  the  showing  of 
penetration  of  creosote  oil  in  each  pile.  This  penetration  must  be 
based  on  black  or  very  dark  oil  and  in  no  case  will  a  light  discolor- 
ation of  the  wood  due  to  treatment  be  taken  into  consideration  in 
measuring  the  depth  of  penetration  upon  which  the  piling  is  to  be 
accepted.  The  test  for  penetration  shall  be  made  by  boring  the 
piling  midway  between  ends  with  either  an  increment  borer,  or  a 
five-eighths  (%)  inch  auger,  the  choide  of  which  shall  be  optional 
with  the  inspector.  All  holes  so  bored  shall  be  plugged  with  a 
tight-fitting  creosoted  plug  furnished  by  the  creosoting  company. 
Should  the  inspector,  upon  boring  the  piling,  find  that  the  borings 
contain  free  moisture,  he  shall  reject  any  such  piling  and  have 
same  retreated  under  the  conditions  hereinbefore  specified.  The 
insDector  must  in  all  cases  bore  every  pile  in  the  charge  for  pene- 
tration and  at  least  six  (6)  of  these  piles  must  be  bored  from  two 
different  angles  in  order  that  he  may  satisfy  himself  that  the  piling 
have  the  minimum  penetration  specified  on  all  sides. 
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The  minimum  depth  of  penetraticm  with  a  specified  amount  of 
creosote  oil  shall  be  as  follows: 

12  pounds  of  oil  per  cubic  foot %  inch 

1 J  «*  «     ««        ««  »*  a  1  ** 

■to  «(  <«      4<         «  «  («  1.1/  ** 

The  curves  shown  on  diagram  1  are  given  for  information  and  show 
the  theoretical  relationship  between  the  amount  of  creosote  oil  in- 
jected per  cubic  foot  and  the  average  depth  of  penetration  in 
inches. 

Air  Seasoned  Piling 

In  the  treatment  of  air  seasoned  piling,  where  artificial  season- 
ing is  unnecessary,  the  piling  shall  be  held  in  the  hot  oil,  under 
same  conditions  as  specified  for  green  and  water  stored  piling, 
until  such  time  as  it  has  been  heated  sufficiently  to  enable  impreg- 
nation without  the  use  of  excessive  pressures.  This  having  been 
accomplished  the  specified  amount  of  creosote  oil  may  then  be  in- 
jected as  in  the  foregoing  case  of  green  or  water  stored  piling,  and 
upon  being  removed  from  treating  cylinder,  under  similar  condi- 
tions, shall  stand  the  same  detailed  inspection. 

When  air  seasoned  piling  is  found  to  be  case  hardened,  prelimi- 
nary steaming  will  be  allowed  for  a  period  not  exceeding  four 
(4)  hours  at  pressure  not  to  exceed  twenty  (20)  pounds. 

Green  or  Freshly  Sawed  Lumber  and  Timber 

As  hereinbefore  specified,  this  material  must  be  treated  sepa- 
rately and  must  not,  under  any  circumstances,  be  loaded  with  par- 
tially seasoned  or  thoroughly  air  seasoned  material  for  the  same 
cylinder  charge.  In  loading  sawed  lumber  and  timber  into  cylin- 
der tram  cars  for  treatment,  separators  must  be  placed  between 
all  tiers  as  the  material  is  placed  on  the  tram  car  in  order  to  in- 
sure complete  access  of  the  creosote  oil  to  all  surfaces  of  the  wood. 

The  process  of  treatment  shall  be  identical  with  that  specified  for 
green  or  water  stored  piling  with  the  exception  that  the  minimum 
and  absolute  maximum  temperatures  allowed  will  be  180*  and 
190**  F.,  respectively;  and  this  temperature  shall  be  maintained  con- 
stantly under  at  least  a  twenty  (20)  inch  vacuum  throughout  the 
entire  period  of  artificial  seasoning  until  such  time  as  the  water  ac- 
cumulating in  the  hot  well  of  the  condenser  is  not  in  excess  of  one- 
tenth  (1/10)  .of  a  pound  of  water  per  cubic  foot  of  timber  in  charge 
per  hour. 

Air  Seasoned  Sawed  Lumber  and  Timber 

This  material,  as  in  the  case  of  green  or  freshly  sawed  lumber 
and  timber,  shall  be  treated  separately  and  in  no  case  shall  it  be 
mixed  and  treated  together  in  the  same  cylinder  charge  with  other 
material  of  varying  moisture  content. 

In  this  case,  the  period  of  artificial  seasoning  may  be  dispensed 
with,  but  the  material  must  be  held  in  the  hot  oil,  under  the  same 
temperature  limits  outlined  for  green  lumber  and  timber  until  it  is 
heated  sufficiently  to  permit  proper  treatment.  This  having  been 
accomplished  pressure  may  be  applied  until  the  specified  absorp- 
tion has  been  reached. 
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Diagram  1.    Penetration  of  Creosote  in  Round  Piling. 
Compiled  by  R.  H.  Rawson,  1916 


Diagram   2.    Penetration   of  Creosote   in  Various   Sizes  of  Sawed 
Lumber  and  Timber. 
Compiled  by  R.  H.  Rawson,  1916 
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When  air  seasoned  sawed  lumber  and  timbers  are  found  to  be 
case  hardened,  preliminary  steaming  at  atmospheric  pressure  will 
be  allowed  until  the  case  hardening  is  relieved. 

Inspection  of  Treated  Sawed  Lumber  and  Timber 

Physical  Condition:  After  the  material  has  been  removed 
from  the  treating  cylinder  and  allowed  to  cool  in  the  air  for  not 
less  than  six  (6)  hours,  it  must  be  free  from  excessive  checking, 
water  bursts,  warping,  shrinkage,  or  any  other  defects  due  to  im- 
proper treatment  and  which,  in  the  opinion  of  the  inspector,  would 
impair  its  strength  and  durability  for  the  purpose  intended. 

Absorption;     Shall  be  as  specified  by  the  purchaser. 

Penetration:  The  treated  material  shall  be  accepted  upon  the 
showing  of  black  or  very  dark  oil  penetration,  slight  discoloration 
of  the  wood  due  to  treatment  not  being  considered  in  determining 
penetration.  If  upon  boring  the  material,  it  is  found  that  the  bor- 
ings contain  free  moisture,  the  inspector  shall  reject  any  such  ma- 
terial and  have  same  retreated.  The  acceptance  of  lumber  shall  be 
based  on  the  penetration  shown  by  boring  at  least  twenty-five  (25) 
per  cent  of  the  lumber  in  each  charge. 

The  penetration  for  any  given  absorption  shall  be  based  on  the 
surface  area  exposed.  The  theoretical  depth  to  be  obtained  with  a 
specified  amount  of  creosote  oil,  is  shown  for  information  on  the 
curves  for  various  sizes  of  lumber  and  timber.    See  diagram  2. 

Condition  of  Materials 

No  treated  piling,  lumber  or  timber  will  be  accepted  that  has 
been  injured  during  treatment  by  rubbing  or  scraping  against  tram 
arms  or  rivet  heads  or  by  rough  handling. 

Handling  of  Creosoted  Matetial 

In  handling  creosoted  material  extreme  care  should  be  used  so 
as  not  to  damage  edges  of  lumber  and  timbers,  or  to  break  through 
portion  penetrated  with  creosote  oil  or  to  expose  untreated  wood. 
Sharp  pointed  tools,  such  as  cant  hooks,  peavies,  pickaroons-  and 
crowbars,  must  not  be  used  except  in  the  ends  of  sawed  material  or 
in  the  ends  or  within  three  (3)  feet  from  the  ends  of  creosoted 
piling. 

In  the  rafting  of  creosoted  piling,  the  use  of  dogs  Will  be  per- 
mitted, provided  that  these  dogs  are  driven  within  three  (3)  feet  of 
either  end  of  the  pile.  Should  the  creosoting  company  place  these 
dogs  farther  from  the  ends  than  above  specified,  the  piling  may  be 
rejected. 

No  creosoted  material  carried  in  stock  by  the  creosoting  company 
can  be  applied  on  the  purchaser's  contract,  without  the  consent  of 
the  purchaser,  and  if  agreeable  to  the  purchaser  to  apply  stock  ma- 
terial on  his  contract,  this  must  stand  the  same  rigid  inspection 
as  hereinbefore  specified  for  the  various  classes  of  material. 

Genera!  Ck)naitions 

1.  The  creosoting  company  shall  furnish  an  affidavit  giving  a  de- 
scription of  the  material  furnished — if  lumber,  the  grade,  treatment 
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and  tally  of  same;  if  piling,  the  butt  and  tip  measurements,  lengths, 
and  treatment;  and  in  all  cases  an  analysis  of  the  creosote  oil  with 
which  the  material  was  treated. 

When  material  is  purchased  subject  to  tally  and  inspection  of  the 
creosoting  plant,  such  inspection  at  the  plant  as  evidenced  by  the 
sworn  certificate,  shall  be  final. 

2.  An  inspector  may  be  appointed  by  the  purchaser  to  make  such 
inspection  at  the  oreosoting  plant  as  will  enable  him  to  accept  such 
material,  before  and  i^ter  treatment,  as  meets  the  requirements  of 
this  specification. 

3.  All  facilities  and  reasonable  assistance  which  the  insp*ector 
may  need  to  execute  his  work  shall  be  given  by  the  creosoting  com- 
pany free  of  cost  to  the  purchaser. 

4.  The  creosoting  company  shall  supply  the  inspector  from  time 
to  time  with  such  samples  of  creosote  oil  which  is  being  used  or  is 
to  be  used  in  the  creosoting  of  material  for  the  purchaser,  and  at 
such  intervals  as  the  inspector  may  direct;  these  samples  to  be 
taken  from  the  treating  cylinder,  measuring  tank,  operating  or 
storage  tank,  at  the  option  of  the  inspector.  The  samples  of  creo- 
sote oil  thus  taken  are  to  be  sent  to  the  purchaser  for  analysis, 
unless  the  inspector  be  qualified  by  both  training  and  experience  to 
make  these  analyses,  and  the  purchaser  authorizes  him  in  writing  to 
conduct  such  analyses  at  the  plant.  In  this  case  the  creosoting  com- 
pany shall  provide  him  with  the  necesary  chemicals  and  laboratory 
equipment  for  carrying  on  this  phase  of  the  inspection. 

5.  The  fact  that  the  purchaser  has  an  inspector  at  the  plant  will 
not  relieve  the  creosoting  company  of  the  responsibility  of  seeing 
that  the  treatment  of  all  matericd  is  properly  done,  with  the  agreed 
penetration  of  oil  secured  in  each  case  as  specified  by  the  contract 
absorption. 

6.  The  inspector  shall  have  access  to  all  parts  of  the  plant  which 
have  to  do  with  the  treatment  of  material  under  his  charge. 

Notes  on  Creosote  Oil  Speclllcatioii 

The  detailed  modifications  of  the  standard  specification  of  this 
Association  for  ties  and  structural  timbers  which  are  involved  in 
the  tentative  specification  above  given  are  embraced  in  the  following 
clauses: 

Clause  3.  The  specific  gravity  of  the  oil  at  38*  C.  compared 
with  water  at  15.5 '^  C.  shall  not  be  less  than  1.045. 

Clause  4.  The  oil  shall  contain  from  5  to  10  per  cent  tar 
"acids. 

Clause  5.  The  oil  shall  contain  not  less  than  10  per  cent 
naphthalene. 

Clause  6  (new  distillation  limits).  Up  to  315**  C.  not  less 
than  45  per  cent  or  more  than  75  per  cent.  Up  to  355**  C.  not 
less  than  70  per  cent  or  more  than  90  per  cent. 

Clause  7  (second  paragraph).  The  specific  gravity  of  the 
fraction  between  315**  C.  and  ^55**  C.  shall  be  not  less  than  1.09 
at  38**  C.  compared  with  water  at  15.5*'  C. 

Clause  3.  This  clause  is  largely  dependent  upon  clauses  6  and  7 
and  will  be  discussed  in  connection  with  them. 
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Clause  4,  Records  are  available  in  San  Francisco  to  show  that  20 
years  ago  the  average  tar  acid  content  of  creosote  oils  was  in  the 
neighborhood  of  8  or  9  per  cent  In  the  analyses  of  Long  Wharf 
piling  the  tar  acid  content  of  the  extracted  oils  averaged  nearly  4  per 
cent,  and  was  doubtless  higher  than  tliat  in  the  original  oils  before 
treatment. 

Clause  5,  The  requirement  of  a  moderate  naphthalene  content  is 
again  based  upon  the  conservative  position  with  respect  to  the  in- 
completeness of  present  knowledge,  that  it  is  desirable  to  require  in 
the  oil  those  constituents  which  were  present  in  considerable  amount 
in  the  whole  oils  which  in  past  years  have  proved  effective;  of 
which  naphthalene  is  one.  The  minimum  limit  of  10  per  cent  for 
naphthalene  has  been  selected  after  careful  study  of  the  analyses 
of  a  large  number  of  oils.  It  is  possible  to  meet  this  requirement 
with  any  average  grade  of  whole  oil. 

The  probable  value  of  naphthalene  in  an  oil  for  the  preservation 
of  marine  piling  is  increased  by  the  observed  fact  that  the  rate  of 
loss  of  naphthalene  from  treated  wood  submerged  in  water  is  very 
slow,  in  contrast  to  its  rapid  loss  from  treated  wood  expo9ed  in  air. 
Whatever  value  the  naphtalene  has  will  therefore  be  longer  effective 
in  marine  work  than  in  land  work. 

Clause  6,  The  analyses  of  a  large  number  of  oils  used  in  the 
past  show  that  at  least  50  per  cent  distilled  below  315"*  C,  and  that 
the  residue  above  355°  C.  rarely  exceeded  30  per  cent  This  has  de- 
termined the  minimum  limits  of  45  per  cent  for  the  amount  dis- 
tilling below  315*'  C.  and  70  per  cent  for  the  amount  distilling  below 
356*'  C.  The  maximum  limit  of  90  per  cent  for  the  latter  rests  upon 
the  conclusion,  as  a  result  of  our  work,  that  some  residue  above 
355°  C.  is  desirable  to  give  stability  to  the  oil,  by  minimizing 
leaching. 

Clause  7  (second  paragraph).  There  seems  to  be  substantial  agree- 
ment in  the  industry  that  the  specific  gravity  limit  of  1.10  set,  in 
the  standard  specification,  for  the  fraction  between  315  **  C.  an  i  855°  C. 
is  too  high.  It  has  often  failed  of  fulfilment  in  practice.  The 
limit  of  1.09  herein  specified  has  been  selected  after  careful  study  of 
a  large  number  of  oils,  as  permitting  the  use  of  the  widest  prac- 
ticable number  of  otherwise  satisfactory  oils,  l)oth  domestic  and 
foreign. 

Clause  S,  The  specific  gravity  of  the  whole  oil  is  largely  deter- 
mined by  the  requirements  made  for  the  several  fractions.  The 
distillation  percentages  required  for  the  fractions  in  Clause  6  and 
the  specific  gravities  required  for  them  in  Clause  7  necessitate  for 
the  whole  oil  a  specific  gravity  of  approximately  1.045,  as  specified. 
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The  large  number  of  records  examined  by  the  Committee  do  not 
Indicate  that  any  large  percentage  of  oils  will  be  barred  by  this 
specific  gravity.  The  aim  of  the  Committee  has  been  to  assure  the 
users  of  creosoted  material  for  marine  structures  against  defective 
oils,  while  on  the  other  hand  to  leave  the  field  aA  open  as  possible 
to  the  producers  of  creosote  oil. 

mOLOOICAIi  SECTION 

By  Charles  A.  Kofoid  and  Robert  C.  Miller 

The  biological  report  for  the  present  year  Is  restricted  to 
Teredo  navalis,  Including  a  brief  statement  of  its  action  In  San 
Francisco  Bay  during  1921,  a  preliminary  discussion  of  the  fac- 
tors limiting  the  persistence  and  distribution  of  this  borer  In 
the  bay  with  reference  to  salinities,  some  notes  on  the  breeding 
season  and  a  statement  regarding  its  specific  Identity.  For  loca- 
tions mentioned  herein  see  map  accompanying  last  year's  report. 

The  data  and  graphs  of  salinities  utilized  In  this  discussion 
were  prepared  under  the  direction  of  the  Subcommittee  on 
Salinities,  Carlos  E.  Cortes,  Chairman.  The  analyses  at  Crockett 
were  made  in  the  laboratory  of  the  Callforhia  and  Hawaiian 
Sugar  Refining  Company;  at  Martinez  In  the  laboratory  of  the 
Shell  Oil  Company;  at  Avon  in  the  laboratory  of  the  Associated 
Oil  Company;  at  Bull's  Head  Point  in  the  laboratory  of  the  Moun- 
tain Copper  Company;  at  Port  Costa,  Black  Point,  Qreenbrae 
and  Tlburon  In  the  laboratory  of  the  Wood  Preserving  Plant  of 
the  Southern  Pacific  Company. 

Action  of  Teredo  in  San  Fnuicisco  Bay  in  1921 

The  destructive  action  of  Teredo  In  San  Francisco  Bay  in  1921 
has  continued  In  unprotected  timbers  wherever  available,  as  Is 
shown  by  the  infection  of  experimental  timbers  in  the  Bay  proper, 
and  in  Carquinez  Strait  as  far  up  as  Rowe  Island  Light,  opposite 
Bay  Point,  eleven  miles  above  the  lower  entrance  to  the  Strait 
and  well  Into  Sulsun  Bay. 

Since  there  Is  far  less  unprotected  piling  accessible  to  the 
borer  this  year  than  In  the  previous  years,  the  infection  and  the 
number  of  larvae  ayallable  for  new  settlement  are  both  reduced. 
Their  action  In  favorable  localities,  as  for  example  in  Carquinez 
Strait,  has  been  typically  deatructive.  New  untreated  piling 
driven  In  April,  1921,  In  36  feet  of  water  at  Crockett  were  at- 
tacked so  heavily,  especially  near  the  mud  line,  as  to  be  broken 
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off  in  December.  The  first  settlement  of  larvae  at  Crockett  was 
detected  on  the  test  timbers  on  August  8.  Penetration  of  piling 
to  a  depth  of  1%  inches  was  attained  by  November  8  and  speci- 
mens 4  inches  in  length  were  found  in  test  timbers  on  that  date. 
In  1920,  piles  driven  at  Crockett  in  January  were  attacked  by 
Teredo  at  some  time  in  the  spring  and  were  penetrated  to  a 
depth  of  two  inches  by  May.  This  Indicated  conclusively  the 
settlement  of  larvae  within  that  period.  The  interpretation  was 
then  made  that  these  were  larvae  of  the  year  and  not  holdovers 
from  1919.  However,  in  1921  no  settlement  of  larvae  at  any 
point  in  the  Bay,  from  Dumbarton  to  Martinez,  was  detected  until 
July  20,  as  ehown  below  on  test  timbers  examined  at  monthly 
intervals. 

Dumbarton    July    20 

Coat   Island    Aug.    15 

Oakland  Harbor  Light Aug.    15 

Black   Point    Sept.  15  24 . 3 

Marp  Island  Strait   Aug.    26 

Crockett     Aug.      8  21.1 

I^ort  Costa    Aug.    23  20 . 3 

Benicia     Sept.  22 

Martinez    Nov.    15  17.9 

Rowe  Island Nov.    15 

It  appears  from  these  records  that  the  breeding  season  of 
Teredo  began  several  months  later  in  1921  than  in  1920,  or  that 
larvae  of  1919  survived  to  a  later  date  in  1919-20  than  in  1920- 
21.  Data  are  lacking  to  determine  with  certainty  which  of  the 
two  conditions  prevailed.  The  lower  salinities  of  the  winter  of 
1920-21  might  explain  the  delay  in  Carquinez  Strait,  but  not 
elsewhere  in  the  Bay  region.  It  is  possible  that  temperatures 
might  explain  this  contrast,  but  unfortunately  we  have  complete 
records  only  of  air  temperatures,  not  of  those  of  the  Bay  waters. 
The  spring  season  of  1921  was  delayed  and  vegetation  showed 
the  depressing  effect  of  the  prolonged  lower  temperatures. 

Factors   Limiting   the   Persistence   and    Distribution    of   Teredo 
navalis  in  Ban  Francisco  Bay  in  1921 

The  adequate  determination  of  the  environmental  conditions 
which  limit  the  persistence  and  inhibit  the  extension  of  Teredo 
navalis  in  San  Francisco  Bay  will  require  much  more  investigation 
than  has  been  thus  far  accomplished.  Certain  facts  bearing  on 
these  problems  are  here  presented  as  a  progress  report,  since  they 
may  be  of  value  in  the  consideration  of  preventive  measures  here 
and  elsewhere. 


Digitized  by  VjOOQIC 


American  Wood- Preservers'  Association     413 

Two  distinct  phases  of  these  problems  suggested  themselves  for 
investigation  in  our  locality.  The  first  is  the  relationship  of  salin- 
ity to  the  survival  of  Teredo  in  Carquinez  Strait,  where  summer 
salinities  are  high,  permitting  the  rapid  growth  and  even  more 
startling  invasion  of  this  pest,  and  where  salinities  during  the 
winter  months  are  greatly  reduced.  This  problem  is  complicated 
by  the  fact  that  the  period  of  low  salinity  coincides  with  that  of 
the  seemingly  normal  annual  dying-o£(  of  many  individuals  here 
and  elsewhere,  and  is  still  further  complicated  by  other  environ- 
mental factors,  such  as  changing  food  supply  and  disease.  The 
lowered  salinity  is  therefore  only  one  of  several  factors  operating  to 
reduce  and  destroy  Teredo  in  Carquinez  Strait  in  the  winter  months. 

Examinations  of  piling  at  several  localities  along  Carquinez 
Strait  from  January  to  April,  1921,  have  shown  no  living  Teredo 
above  Crockett.  These  borers  were  apparently  all  deal  at  local- 
ities above  Crockett  .by  about  the  middle  of  February,  whereas  in 
the  preceding  November  they  are  extended  up  stream  for  twenty- 
two  miles  to  Antioch  with  the  invasion  of  sea  water.  By  mid- 
winter they  were  apparently  exterminated,  not  only  in  the  region 
of  Suisun  Bay,  including  its  lower  end  near  Martinez,  where  the 
influence  of  the  fresh  water  run-off  dominates,  but  also  well  down 
the  narrower  Carquinez  Strait  where  tidal  flow  from  San  Pablo 
Bay  brings  periodically,  at  spring  and  midtides,  considerably 
increased  contributions  of  sea-water.  There  was,  however,  a  suffi- 
cient amount  of  sea- water  at  Crockett,  and  at  the  Carquinez  Strait 
Light  on  the  opposite  side  of  the  Strait,  to  permit  a  small  number 
of  Teredo  to  survive  at  this  point,  which  is  thus  established  as  the 
winter  or  flood  survival  barrier  in  1921. 

At  the  Carquinez  Strait  Light  Station,  on  April  25,  1921,  a  living 
Teredo  was  found  in  a  pile  in  shallow  water  near  low  tide  level, 
which  was  doubtless  a  survivor  from  the  previous  autumn.  As 
only  one  pile  was  pulled  for  examination  here,  it  seems  extremely 
probable  that  this  solitary  specimen  was  a  representative  of  others 
which  had  lived  through  the  winter  in  neighboring  piles.  In  the 
Mare  Island  dyke,  near  the  Carquinez  Light,  which  is  more  directly 
exposed  to  the  influx  of  fresh  water  from  Napa  Creek,  all  Teredo 
were  found  to  be  killed  off  and  a  subsequent  inspection  of  a  num- 
ber of  piles  pulled  for  the  Committee  at  various  points  along  the 
Mare  Island  Channel  failed  to  show  any  living  specimens. 

At  Crockett,  on  June  10  and  11.  numerous  healthy  Teredo  were 
found  in  two  piles  pulled  at  different  points  along  the  waterfront 
of  the  California  and  Hawaiian  Sugar  Refinery.  These  specimens 
averaged  rather  more  than  4  inches  in  length  and  must  certainly 
have  represented  an  infection  of  the  previous  autumn,  as  test- 
timbers  planted  here  in  March  had  up  to  that  date  showed  no  in- 
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fection.  No  evidence  of  breeding  activity,  as  shown  by  larvae  in 
parent  adults  and  by  attacks  of  young  Teredo  on  test  timbers,  were 
detected  anywhere  in  the  Bay  until  some  time  later  than  this. 
It  should  be  mentioned  that  nine  other  piles  pulled  at  Crockett  at 
this  time  contained  only  the  shells  and  occasional  pallets  of  speci- 
mens some  time  dead,  indicating  that  only  a  small  minority  of  the 
many  Teredo  present  in  November  had  survived  the  lowered  salin- 
ities prevailing  in  this  region  during  the  winter  months.  The  liv- 
ing Teredo  at  Crockett  were  all  found  within  six  feet  of  the  mud 
line  In  twenty  feet  of  water. 

Above  Crockett,  as  has  been  indicated,  no  living  Teredo  were 
found,  although  field  work  was  carried  on  as  far  up  as  Avon.  In 
the  upper  Strait  and  in  Suisan  Bay  the  water  evidently  becomes 
sufficiently  fresh  during  the  rainy  season  to  prove  lethal  to  the 
borers,  as  it  does  to  most  other  marine  life. 

In  the  lower  bay  living  Teredo  may  be  found  at  any  season  of 
the  year.  Investigations  in  the  spring  and  early  summer,  how- 
ever, showed  many  of  the  burrows  to  be  empty,  thus  supporting 
the  conclusion  that  the  annual  autumnal  or  winter  death  rate  is 
extremely  high,  only  a  limited  number  surviving  to  propagate  at 
the  opening  of  the  next  breeding  season. 

The  environmental  conditions  destructive  to  Teredo  are  there- 
fore to  be  sought  above  Crockett,  or  in  the  surface  waters  in  the 
Strait  near  Crockett  itself.  The  following  tables  and  the  salinity 
graphs  (plates  15  and  16)  present  the  available  data  from  the 
records  of  salinities  at  Crockett,  Port  Costa  (one  mile  above), 
Martinez  (five  miles  above),  and  at  several  other  points  which  are 
of  significance  in  the  destruction  of  Teredo.  It  is  well  known  that 
Teredo  survives  in  its  burrows  for  some  days  both  in  fresh  water 
and  out  of  water.  In  the  Committee's  laboratory  normal  Teredo 
in  their  burrows  placed  in  running  fresh  water  in  November  and 
December  were  all  killed  off  within  nine  days,  most  of  the  deaths 
occurring  on  the  eighth  and  ninth  days,  at  BO^-eB**  P.  Ck>ntrols 
in  standing  and  running  salt  water  survived.  In  Carquinez  Strait, 
Teredo  in  piling  are  subject  for  varying  periods  to  water  of  vary- 
ing degrees  of  salinity.  This  is  due  mainly  to  the  interaction  be- 
tween tides  entering  from  iSan  Pablo  Bay,  and  run-off  from  the 
rivers  entering  Suisun  Bay  above  Martinez.  At  each  recurrent 
fiood  tide  more  highly  saline  water  enters  from  San  Pablo  Bay 
along  the  bottom  and  at  the  ebb  the  fresher  water  pushes  down  the 
straits  from  Suisun  Bay  on  the  surface.  The  average  difference 
between  the  salinities  at  high  tide  at  surface  and  bottom  at  Port 
Costa  for  January,  February,  March  and  April,  1921,  was  2.9,  2.7, 
3.7  and  4.0  parts  per  1000,  respectively,  while  the  minimum  and 
maximum  differences  between  surface  and  bottom  on  any  one  daily 
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tide  were  O.Z  and  6.0,  0.3  and  6.4,  0.0  and  9.0,  and  0.6  and  9.1, 
respectivTely.  Teredo  near  the  mud  line  have  a  better  chance  of 
survival  than  those  nearer  the  surface,  since  the  salinities  afe 
higher  there  than  at  the  surface. 

The  borers  are  able  to  protect  themselves  for  a  certain  period 
of  time  against  the  invasion  of  much  fresh  water  by  closing  the 
orifice  of  the  burrow  with  their  pallets  and  thus  retaining  the  salt 
water  in  their  burrows.  In  time  their  respiratory  needs  compel  a 
resumption  of  the  circulation  ^through  their  siphons.  The  repeti- 
tion of  this  process  in  time  dilutes  the  salt  water  and  the  animal 
becomes  relaxed,  no  longer  withdrawing  the  siphons  when  irri- 
tated, and  soon  dies. 

The  sense  organs  at  the  tips  of  the  siphons  apprise  the  animal 
of  the  relative  salinity  of"  the  water  at  the  orifice.  With  each  re- 
turning flood  tide  and  increased  salinity  the  circulation  of  water 
through  the  siphons  is  resumed,  provided  the  salinity  is  high 
enough  or  the  respiratory  need  great  enough  to  stimulate  its 
resumption. 

The  lethal  action  upon  Teredo  of  brackish  or  fresh  water  is  thus 
a  function  of  two  variables,  the  salinity  (or  lack  of  it)  and  the 
length  of  time  between  recurring  periods  of  higher  salinities  which 
permit  resumption  of  more  normal  functioning.  A  Teredo  might 
be  able  to  survive  completely  in  repeated  exposure  to  fresh  water, 
provided  sea  water  of  suflicient  saline  content  was  available  be- 
tween times.  A  separation  of  the  relative  action  of  these  two  fac- 
tors can  be  made  only  by  carefully  controlled  experiments.  Both 
factors  operate  continuously  in  Carqulnez  Strait  owing  to  tidal 
changes. 

It  is  obvious  from  the  above  consideration  that  mean  salinities 
do  not  fully  reveal  the  lethal  factors  or  their  operation.  These  are 
best  revealed  by  the  minimum  salinities  on  the  one  hand  and  on 
the  other  by  the  length  of  the  Intervals  between  recurring  spring 
and  midtides  of  the  month  or  other  fluctuations  which  permit  a  suffi- 
cient restoration  of  normal  respiration  and  feeding  to  continue  the 
life  of  the  borer.  The  survival  of  Teredo  for  9  days  in  fresh  water 
suggests  an  approximate  adaptation  to  survival  from  the  spring 
to  the  midtide  and  vice  versa.  Prom  the  records  of  the  Dutch 
investigators  of  pile  worms  it  has  appeared  that  a  minimum 
salinity  of  9  parts  of  salt  per  1000  permits  the  occurrence  of 
Teredo.  Our  records  indicate  that  Teredo  survived  here  in  the 
winter  of  1920-21  in  salinities  which  were  much  lower  than  this, 
at  least  for  much  of  the  time  from  December  to  April.  The  mean 
salinity  at  Crockett  at  the  surface  at  low  tide  from  November  19. 
1920,  to  April  30,  1921,  was  2.76.  At  high  tide  it  was  probably 
2.5  to  5  parts  higher.    Teredo  survived  near  the  surface  in  approxi- 
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mately  these  conditions  at  Carquinez  Strait  Light,  one  mile  below 
Crockett  and  at  the  bottom,  up  to  within  14  feet  of  the  surface,  at 
Crockett  itself. 

We  have  available  this  year  records  of  salinities  at  surface  and 
bottom  at  high  and  low  tides,  at  Pert  Costa  three  times  per  week, 
and  daily  at  Martinez,  but  records  only  at  the  surface  at  low  tide 
daily  at  Crockett. 

These  salinities  are  analyzed  in  the  accompanying  tables,  with 
reference  to  the  total  number  of  da^s,  from  November  19,  1920,  to 
April  30,  1921,  the  flood  period  of  lowest  salinities  above  and  below 
each  of  the  parts  per  1000  of  salt  from  1  to  15.  at  the  bottom  at 
high  tide  at  Port  Costa,  2.5  miles  above  Crockett,  and  at  Martinez, 
5  miles  above.  Bottom  waters  at  high  tide  exhibit  the  maximum 
available  salinities  most  favorable  to  Teredo.  The  number  of  days 
of  recurrent  periods  of  salinity  at  or  above  each  of  the  parts  per 
1000,  and  the  average  and  the  maximum  days  of  lower  salinities, 
between  these  periods,  are  also  tabulated.  The  number  of  periods 
and  total  number  of  days  of  given  salinities  (or  above)  represent 
opportunities  for  more  normal  respiration  and  feeding.  The  num- 
ber of  days  below  represent  less  favorable  periods,  periods  of  more 
or  less  suspended  activities  or  of  deteriorating  influences,  while 
the  most  cntical  factor  of  all  is  the  maximum  number  of  days  be- 
tween periods  of  given  salinities,  espeeially  the  lower  ones.  It  is 
during  these  intervals  of  low  salinities  that  the  more  saline  con- 
tents of  the  water  in  the  wood  and  in  the  burrow  and  the  mantle 
cavity  of  the  Teredo  are  being  gradually  or  intermittently  diluted. 

This  table  shows  that  at  both  Port  Costa  and  Martinez  at  the 
bottom  at  high  tide,  that  is.  under  most  favorable  conditions,  for 
the  period  of  low  salinities  of  163  days  from  November  19  to  April 
30,  the  salinity  was  at  the  lowest  level  (below  1  part  per  1000) 
for  33  and  17  days  at  Martinez  and  Port  Costa,  respectively,  with 
an  average  of  3  and  3.4  days  between  recurrent  higher  salinities, 
and  a  maximum  stretch  of  15  and  12  days,  respectively.  These 
results  approximate  those  of  the  laboratory  tests.  The  number  of 
days  at  or  below  a  given  salinity  and  the  average  and  maximum 
length  of  periods  of  tension  between  recurrent  higher  salinities 
steadily  increase  as  the  parts  per  1000  increase.  In  other  words, 
at  the  mud  line  and  all  points  above,  at  Port  Costa  and  Martinez, 
from  November  19  to  April  30  Teredo  was  repeatedly  exposed  to  a 
tension  of  salinities  which  were  lowered  beyond  the  experimentally 
determined  breaking  point,  that  is,  for  more  than  nine  days.  Ex- 
posures to  higher  salinities  were  insufficient  in  saline  content  and 
too  far  apart,  at  least  in  one  instance,  within  this  period,  to  permit 
Teredo  to  survive. 

The  survival  of  Teredo  In  minimal  amount  near  the  surface  at 
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the  Carquinez  Strait  Light  ahout  one  mile  helow  Crockett  is  indica- 
tive that  salinities  at  that  level  represent  approximately  the  sur- 
vivial  level  of  these  environmental  conditions  for  this  species  of 
borer  in  an  area  of  changing  tidal  waters.  The  graphs  of  salin- 
ities of  samples  taken  at  low  tide  at  Crockett  from  four  feet  below 
the  surface  are  shown  in  plate  16,  and  are  analyzed  in  the  accom- 
panying table. 

Conditions  of  Respiration  and  Fbrdino  for  Teredo  At  Port  Costa  and 
Martinez,  Nov.  19,  1920  to  April  30,  1921. 

Salinities  at  high  tide,  bottom 


Parts 
per 

1000 


No.  of 
periods 


Days 
at  or 
above 


Days 
below 


Avera^        Greatest  No. 
days  between   days  between 
periods  periods 


Port  Costa 


15 

2 

4 

ISO 

70.5 

162 

14 

3 

5 

158 

52.7 

103 

13 

3 

7 

166 

se.o 

108 

12 

4 

12 

161 

37.8 

-102 

11 

4 

17 

146 

3d.5 

102 

10 

7 

28 

im 

10.3 

64 

0 

9 

37 

126 

14.0 

27 

8 

0 

40 

114 

12.7 

26 

7 

11 

77 

m 

7.8 

24 

6 

9 

101 

62 

6.0 

24 

5 

9 

112 

51 

5.5 

21 

4 

8 

130 

33 

4.1 

18 

3 

7 

180 

24 

3.4 

15 

2 

0 

143 

20 

3.3 

14 

1 

5 

146 

17 

3.4 

12 

Martinez 


15 

2 

5 

158 

79.0 

162 

1* 

2 

5 

158 

79.0 

102 

13 

4 

7 

156 

39.0 

86 

12 

4 

7 

156 

39.0 

86 

11 

5 

.  10 

l.^i 

£o.a 

85 

10 

0 

11 

152 

26.3 

83 

0 

0 

13 

150 

16.7 

45 

8 

14 

24 

130 

9.9 

30 

7 

18 

36 

127 

7.0 

27 

6 

18 

44 

119 

6.6 

27 

5 

16 

M 

99 

6.2 

27 

4 

20 

80 

S3 

4.1 

26 

3 

16 

95 

68 

4.2 

19 

2 

13 

115 

4^ 

3.7 

16 

1 

11 

130 

33 

3.0 

15 

The  salinity  in  Carquinez  Strait  increases  from  Suisun  to  San 

Pablo  Bajrs  which  it  connects.    As  shown  in  the  graphs  of  last 

year's  report  (plate  36).  it  is  generally  about  two  and  sometimes 
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Ave  parts  per  thousand  higher  at  the  upper  than  at  the  lower  end. 
Crockett  lies  near  the  lower  end,  about  one  mile  above  Vallejo 
Junction  and  the  Oarquinez  Strait  Light  on  the  opposite  side.  The 
increase  in  salinity  at  comparable  tides  between  Carquinez  Strait 
Light  over  that  at  Crockett  is  therefore  small,  probably  less  than  1 
part  per  1000.  For  practical  purposes  salinities  at  Crockett  at 
the  surface  present  approximately  the  survival  level. 

The  following  table  analyzes  the  salinities  at  low  tide,  or  the 
period  of  maximum  freshness  of  the  water,  at  Crockett.  Unfortu- 
nately we  have  no  records  at  high  tides,  when  Teredo  might  be 
expected  to  avail  itself  of  water  of  higher  saline  content  for 
respiration  and  feeding.  An  additional  complication  is  introduced 
by  the  fact  that  the  days  of  minimum  salinity  at  low  tide  which 
occur  at  the  spring  tides  are  also  those  of  maximum  salinity  at 
high  tide. 

Conditions  op  Respiration  and  Feeding  por  Teredo  At  Crockett, 
Nov.  19,  1920  TO  April  30.  1921. 

Salinities  at  low  tide,  surface. 


Parts 

Xo.  of 

T>ay8 

Pays 

Avrrage 

Greatest  No. 

per 

periods 

at  or 

below 

days  between 

days  betweea 

im) 

above 

periods 

periods 

15 
14 

1 

1 

162 

13 

1 

1 

162 

12 

1 

2 

161 

11 

1 

2 

1«1 

10 

2 

4 

150 

79.5 

103 

i) 

•> 

3 

158 

79.0 

102 

s 

3 

7 

156 

52.0 

102 

7 

7 

12 

151 

21.6 

71 

6 

10 

20 

143 

14.3 

40 

5 

10 

2H 

1.37 

13.7 

27 

4 

14 

^          n 

122 

8.7 

25 

3 

15 

55 

108 

7.2 

18 

2 

17 

S5 

78 

4.6 

8 

1 

13 

109 

54 

4.1 

5 

According  to  the  table  there  were  at  Crockett  from  November 
19  to  April  30  in  surface  waters,  13  periods  averaging  4.1  days  in 
length  and  totalling  54  days,  with  salinities  of  less  than  1  part 
per  1000,  with  a  maximum  length  of  5  days.  Below  2  parts  the 
maximum  length  was  8  days,  below  3,  18  aays.  Teredo  survived 
at  approximately  the  salinities  shown  in  the  table  at  Carquinez 
Strait  Light,  and  at  Crockett  near  the  mud  line  in  14  feet  of  water 
where  the  salinities  are  higher  than  at  the  surface.  Since  the  in- 
tervals of  25  and  27  days  in  the  table  represent  the  interval  be- 
tween the  monthly  spring  tides,  it  is  evident  that  Teredo  survived 
for  these  periods  in  water  of  a  salinity  at  no  time  over  about  4  or  5 
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parts  per  1000,  ox  adding  1  part  for  the  distance  to  Carquinez 
Strait  Light,  5  or  6  parts  per  1000,  while  in  14  feet  of  water  at 
Crockett  it  survived  for  tensions  of  somewhat  shorter  periods. 

Specific  Status  of  the  Teredo  of  San  Fi'aucisco  Bay 

The  boring  mollusk  responsible  for  the  extensive  destruction  of 
piling  in  San  Francisco  Bay  in  1917-20  was  identified  by  us  in  our 
report  for  1920  as  Teredo  navalis  l^innaeus,  the  well  known  pile 
worm  of  European  waters.  It  has  since  been  described  by 
Bartsch*  as  Teredo  heachi,  new  species,  but  without  designation 
of  the  characters  which  differentiate  it  from  Teredo  navalis.  We 
have  not  had  specimens  of  T.  navalis  from  the  U.  S.  National 
Museum  for  comparison,  but  through  the  kindness  of  European 
specialists  we  have  been  able  to  obtain  named  specimens  of  T. 
navalis  from  Plymouth,  England;  Copenhagen,  Denmark;  Helder, 
Holland;  and  Naples,  Italy.  Comparison  of  the  T.  navalis  from 
San  Francisco  Bay  with  these  European  specimens  confirms  our 
identification.  Specimens  from  San  Francisco  Bay  which  we 
have  sent  to  Paris  have  been  identified  by  Dr.  Lamy  of  the 
National  Museum  of  Natural  History  at  Paris  as  T.  navalis.  Dr. 
W.  T.  Caiman,  specialist  for  the  British  Committee  on  Marine 
Structures  writes  that  our  figures  are  undoubtedly  of  T,  navalis. 

The  Pacific  Coast  has  been  ransacked  for  decades  by  concholo- 
gists  such  as  Cooper,  Dall,  Stearns,  Williamson,  Hemphill,  the  Old- 
royds,  and  many  others,  but  no  one  found  T.  navalis.  It  was  not 
met  with  in  the  Survey  of  San  Francisco  Bay  by  the  U.  S.  Steamer 
Albatross,  nor  in  any  of  the  extensive  collections  made  by  the 
Scripps  Institution  of  the  University  of  California  in  coastal 
waters  of  California.  Its  behavior  in  Carquinez  Strait  in 
1917-1920  and  in  1921  is  of  such  intensity  that  it  is  highly  im- 
probable that  it  could  have  been  present  in  earlier  years  and  have 
escaped  notice. 

It  appears  that  there  are  thus  sound  biological  grounds  for  regard- 
ing this  Teredo  as  a  new  introduction  from  some  other  area  of  dis- 
tribution. Other  introduced  mollusks  are  well  known  In  San 
Francisco  Bay,  such  for  example  as  llyanassa  obsoleta  Say.  Addi- 
tional evidence  that  it  is  a  new  intruder  arises  from  the  fact  that 
untreated  piling  at  Port  Costa  driven  prior  to  1870  was  untouched 
by  Teredo  prior  to  the  recent  outbreak,  although  several  periods 
of  low  rainfall  similar  to  the  recent  one  have  intervened,  which 
might  have  permitted  an  outbreak. 


•  Bartsch,  P.  A.  A  new  classiflcation  of  the  shipworms  and  descrip- 
tions of  some  new  wood-borintr  mollusks.  Proc.  Biol.  Soc.  Washington, 
vol.  34,  pp.  35-42.     March  31.  1921. 
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Teredo  navalis  lives  in  a  wide  range  of  salinities  in  San  Fran- 
cisco Bay  and  is  subject,  therefore,  to  considerable  yariation  which 
does  not,  however,  obliterate  its  specific  Identity  with  the  Euro- 
pean species,  T.  navalis. 

The  fact  that  this  notorious  pest  of  marine  piling  in  European 
waters  has  established  itself  in  San  Francisco  and  San  Diego  Bays, 
where  it  repeats  its  history  of  destruction  of  marine  piling  else- 
where, is  indicative  of  the  possibility  of  its  Invasion  of  other 
regions.  Hence  engineers  in  charge  of  the  construction  and  main- 
tenance of  marine  structures  in  marine  and  brackish  waters  at 
present  free  from  Teredo  navalis  should  be  on  guard,  against  its 
opcurrence  and  provide  against  its  destructive  activities  by  suitable 
protective  or  preventive  measures. 

FUTURE  WORK 

The  scope  of  the  work  now  contemplated  by  this  Committee  will 
be  sufficiently  clear  from  the  reports  on  the  seyeral  phases  of  the 
work.  No  statement  will  therefore  be  repeated  here.  The  con- 
siderations which  Indicate  the  necessity  of  a  continuation  of  the 
work,  it  is  believed,  will  also  have  been  made  clear.  The  Commit- 
tee feels  that  they  are  of  urgent  weight.  It  therefore  desires  to 
recommend  to  the  Association,  in  the  strongest  manner  possible, 
the  granting  of  its  authority  for  such  a  continuance. 

For  the  San  Francisco  Bay  Marine  Piling  Committee, 

C.   L.   Hill,   Chairman 
F.  D.  Mattos 
A.  A.  Bbown 
W.  C.  Ball 

C.    A.    K0FX)1D 

L.  D.  June 
C.  E.  Cortes 
H.    H.    Hall 
F.  (i.  White 
Executive  Committee. 
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PLATE   1 


Pig.  1.  Pile  from  Associated  Oil  Co.  Wharf,  Port  Costa;  driven 
with  bark  on,  presumably  in  1910;  removed  in  1921.  Borers  attacked 
where  bark  protection  was  damaged. 

Fig.  2.  Concrete  protected  pile,  Koetitz  type,  showing  typical 
rusting  creek  above  high  tide  level.  Fsom  bulk  head  between  Piers 
28  and  30,  San  Francisro;  driven  1909. 
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PLATE  2 


Pig.  1.  Concrete  protected  piles,  Koetitz  type,  Pier  17,  San  Fran- 
cisco.    10  years  exposure,  good  condition. 

Fig.  2.  Concrete  protected  piles.  Holmes  single-pile  type,  Pier  34, 
San  Francisco.    11  years  exposure,  good  condition. 
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PLATE  3 


Pig.  1.  Concrete  protected  pile,  concrete  casing  defective  due  to 
improper  tamping. 

Pig.  2.  California  Wharf  and  Warehouse,  Port  Costa.  Untreated 
wooden  piles  protected  1921  by  Larsen-Camp  concrete  casing  ap- 
plied in  place. 
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PLATE  4 


Fig.  1.  Concrete  protected  piles,  California  Wharf  and  Ware- 
house; Larsen-Camp  process,  installed  1921. 

Pig.  2.  Creosoted  piles,  Western  Pacific  Ferry  Slip,  Alameda,  at- 
tacked by  Limnoria  at  bolt  and  dog  holes. 
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PLATE  5 


Fig.  1.  Cross-section  of  pile,  showing  thin  treatment  through 
which  Xylotrya  penetrated  to  interior  of  pile. 

Fig.  2.  Surface  of  same  pile  as  in  fig.  1,  showing  entrance  holes 
of  Xylotrya, 
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PLATE  6 


Fig.  1.  Sections  of  new  creosoted  piles  delivered  on  San  Francisco 
Bay,  1921,  showing  uneven  penetration  of  creosote. 

Fig.  2.  Attack  on  pile  by  Livmoria  and  Xylotrya,  made  possible 
by  thin  creosote  penetration. 
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PLATE  7 


Fig.  1.  Perfectly  treated  pile  attacked  by  Xylotrya,  which  en- 
tered through  the  small  knot  (about  ^2  inch  in  diameter). 

Fig.  2.  Reinforced  concrete  cylinders  placed  in  open  caissons, 
Pier  38,  San  Francisco.     12  years  exposure,  excellent  condition. 
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PLATE  8 


Fig.  1.  Concrete  cylinders  Pier  28,  San  Francisco.  Disintegra- 
tion of  concrete  due  to  poor  workmanship  and  improper  tamping. 
These  cylinders  were  repaired  by  encasing  in  dense  concrete. 

Fig.  2.  Reinforced  concrete  piles,  Pier  35,  San  Francisco.  6 
years  exposure,  excellent  condition. 
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PLATE  9 


Fig.  1.  Bulkhead,  Pier  17,  San  Francisco.  Foreground,  rein- 
forced concrete  piles,  10  years  exposure.  Background,  Koetitz  cyl- 
inders.   All  in  good  condition. 

Fig.  2.  Creosoted  pile  raft,  dogged  and  chained  across  water  sec- 
tion of  piles. 
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PLATE  10 


Fig.  1.  Vertical  section;  fig.  2,  cross-section,  through  portion  of  a 
perfectly  treated  pile  which  was  split  and  broomed  during  driving. 
Teredo  entered  splits  and  worked  through  untreated  heartwood  to 
the  creosoted  outer  shell,  which  was  attacked  in  a  few  spots  as 
shown  by  smaller  pieces. 


Digitized  by  VjOOQIC 


American  Wood- Preservers'  Assoctattox     431 

PLATE  11 


Fig.  1.  Section  through  corbel  and  creosoted  pile  cut  off  too  close 
to  the  water.  Pile  and  corbel  both  attacked  by  Limnoria,  where 
water  .stood  from  wave-slop.     Creosoted  shell  of  pile  not  attacked. 

Fig.  2.  Ferry  Slip.  San  Francisco  Bay.  Ribbing  attached  below 
high  water,  as  shown  by  bolt  heads.    Destruction  due  to  Limnoria. 
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PLATE    12 


Fig.  1.  Creosoted  chock  attacked  by  Limnoria,  which  gained  en- 
trance through  the  bolt  hole. 

Fig.  2.  Creosoted  pile  attacked  by  Limnoria  where  pite  was 
dapped  for  attaching  ribbing. 
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PLATE    13 


Fig.  1.  Section  of  creosoted  girt,  in  which  untreated  wood  was 
exposed  in  framing. 

Fig.  2.  Section  through  creosoted  fender  pile  attacked  by  Lim- 
noria,  which  gained  entrance  through  bolt  hole. 

28— A.  W.  P.  A. 
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PLATE  14 


Fig.  1.  End  view  of  same  girt  section  as  in  fig.  1,  plate  13,  show- 
ing attack  by  Teredo  which  entered  through  the  untreated  wood  ex- 
posed by  framing. 

Fig.  2.  Creosoted  pile  destroyed  by  Limnoria,  which  entered 
through  a  bolt  hole  and  adjacent  dog  holes. 
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PLATE     15 
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PLATF  16 
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Mr.  Mattos:  I  might  say  that  we  have  through  committee  action 
become  primarily  a  regional  subcommittee  of  the  National  Research 
Council,  but  it  is  our  wish  to  continue  to  report  to  this  Association 
on  such  matters  as  are  of  interest  to  the  Association.  I  also  want 
to  state  that  I  think  we  should  give  credit  where  credit  is  due  and 
in  concluding.  I  want  to  brtng  out  the  fact  that  Mr.  Hill  of  the 
FV)rest  Service,  is  responsible  for  the  good  shape  in  which  the  re- 
ports of  the  various  subcommittees  are  presented.  I  move  the  ac- 
ceptance of  the  report  as  information. 

Mr.  Angier:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  report  of  the 
San  Francisco  Bay  Marine  Piling  Committee  be  accepted  as  in- 
formation. There  are  some  members  here  who  would  like  to  discuss 
this  point,  and  we  will  confine  ourselves  to  the  two  minute  rule. 
This  report  is  open  for  discussion  at  this  time. 

Mr.  Horrocks:  Mr.  President,  I  consider  this  report  has  a  great 
deal  of  value.  In  the  first  place  they  have  established  the  fact, 
which  I  believe  is  about  the  first  evidence  that  has  been  brought 
before  us,  that  creosoted  material  must  be  taken  care  of  properly. 
.  Eighty  per  cent  of  the  damage  discovered  was  due  to  mishandling. 
The  report  of  the  various  scientific  gentlemen  is  interesting  and 
useful  to  the  Committee.  It  does  not  make  much  difference  to  us 
what  we  call  these  bugs,  but  we  have  to  bear  in  mind  that  these 
ship  worms  are  proceeding  with  their  work,  boring  from  within, 
with  a  singleness  of  purpose  that  is  absolutely  alarming,  and  we 
have  no  time  to  indulge  in  controversies  on  the  subject  whatever, 
except  along  a  direct  line  of  accomplishing  results,  or  they  will  beat 
us  to  the  job.  I  believe  the  committee  has  done  a  wonderful  work, 
and  I  believe  in  accepting  this  report  tbe  thanks  of  fhe  Association 
is  due  this  Committee. 

The  President:  Is  there  any  further  discussion  of  this  report? 
Mr.  Hunt  will  make  a  report  on  behalf  of  the  National  Research 
Council  in  connection  with  the  Marine  Piling  Program  as  they 
have  started  it. 

Mr.  Hunt:  I  have  here  a  statement  prepared  by  Dr.  Barrows, 
Secretary  of  the  National  Research  Council. 
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NATIONAL  RESEARCH  COUNCIL 

Divisions   of  Engineering  and   of  Riology   and   Agriculture 
January  18,  1022 

The  National  Research  Council  ^as  organized  a  committee  on 
Marine  Piling  Investigations  Jointly  under  its  divisions  of  Engi- 
neering and  of  Biology  and  Agriculture.  The  Committee  at  present 
consists  of  the  following  members: 

R.  T.  Betts.  Chairman;   Chief  Engineer,  Robbins-Ripley  Co.,  50 
Church  Street,  New  York. 

George  J.  Ray,  Vice  Chairman;  Chief  Engineer,  Delaware,  Lacka- 
wanna &  Western  R.  R.,  Hoboken,  N.  J. 

Albert  L.  Barrows,  Secretary;   National  Research  Council,  Wash- 
ington, D.  C. 

Austin   H.   Clark,  Curator,   Division   of  Echinoderms,  U.   S.   Na- 
tional Museum,  Smithsonian  In^itution,  Washington,  D.  C. 

George  M.  Hunt,  Forest  Products  Laboratory,  Madison,  Wiscon- 
sin; Secretary,  American  Wood  Preservers'  Association. 

C.    A.    Kofoid,    Professor    of    Zoology,    University    of    California, 
Berkeley,  California. 

Hermann  von  Schrenk,  Consulting  Timber  Engineer,  Tower  Grove 
and  Flad  Avenues,  St.  Louis,  Missouri. 

Four  subcommittees  have  been  appointed  upon  publicity,  chem- 
istry, engineering,  and  biology. 

The  scope  of  the  work  of  this  committee  will  cover  not  only  the 
preservation  of  timber  used  in  marine  construction,  but  also  in- 
vestigations upon  the  use  of  concrete  piling  and  conditions  under 
which  it  may  appear  to  be  more  suitable  for  harbor  work  than 
timber.  The  purposes  of  the  committee  are:  (1)  to  effect  such 
coordination  of  work  already  undertaken  as  may  appear  to  those 
concerned  to  be  desirable;  (2)  to  encourage  further  investigations 
upon  the  biology  of  the  principal  wood  borers;  (3)  to  study  meth- 
ods both  chemical  and  mechanical  for  the  preservation  of  timber 
including  new  timber  before  its  installation  and  structures  already 
in  place  which  may  have  been  built  of  unprotected  timber  and  later 
threatened  by  damage  from  wood  borers;  (4)  and  to  collect  in- 
formation upon  the  lise  of  concrete  for  piling,  including  the  causes 
of  corrosion  of  reinforcing  steel  and  the  failure  of  concrete,  under 
marine  conditions. 

The  committee  is  now  seeking  funds  with  which  to  carry  on  its 
work  and  hopes  to  be  able  to  place  these  operations  in  charge  of  a 
director  who  will  give  his  full  time  to  the  enterprise. 
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The  committee  is  particularly  desirous  of  enlisting  the  coopera- 
tion of  groups  of  men  in  various  ports  of  the  United  States  for  the 
purpose  of  undertaking  local  investigations  and  surveys  of  marine 
borer  conditionfi,  and  also  the  assistance  of  all  bodies  throughout 
the  country  which  afe  interested  in  this  problem.  Announcements 
concerning  the  development  of  these  plans  will  be  made,  from  time 
to  time  in  the  scientific  and  technical  press  and  also  through  direct 
correspondence.  Advice  and  suggestions  will  at  all  times  be  wel- 
comed. 

Mr.  Hunt:  I  may  say  it  is  not  the  intention  of  the  National 
Research  Council  to  take  any  work  out  of  the  hands  of  any  organiza- 
tion. Their  business  is  to  induce  more  people  to  work,  get  as  many 
organizations  and  individuals  working  as  possible.  This  Commit: 
tee,  and  the  National  Research  Council,  simply  plan  to  stimulate  the 
work  and  act  as  sort  of  clearing  housi  for  harmonizing  results. 

The  President:  Are  there  any  other  comments  in  connection 
with  this  report?  As  a  vote  of  confidence  in  the  San  Francisco 
Committee  I  wish  you  would  all  rise  in  an  affirmative  vote  on  this 
motion.  All  in  favor  of  that  motion  as  given  please  rise.  Those 
opposed.    It  is  unanimous. 

I  think  the  two  gentlemen  who  have  come  on  from  the  Coast 
can  see  how  confident  we  are  in  their  work. 

Mr.  Juks:  Mr.  Chairman  and  Gentlemen:  We  want  to  thank 
you  from  the  bottom  of  our  hearts  for  your  kindness. 

The  President:  The  Gulf  Coast  people  have  seen  fit  to  arrange 
a  marine-piling  program  somewhat  similar  to  the  San  Francisco 
Vork  under  way,  and  Mr.  Bochne  will  give  the  status  of  that  work 
at  this  time. 

Mr.  Boehne:  Mr.  President  and  Gentlemen:  You  can  quite 
readily  understand  that  a  newly-appointed  committee  having  in 
charge  the  work  of  the  investigation  of  marine  piling  on  the  Gulf 
Coast  is  not  going  to  present  any  kind  of  haphazard  report  in 
view  of  the  splendid  report  we  have  received  from  the  San  Fran- 
cisco Bay  Piling  Committee.  The  investigation  on  the  Gulf  Coast 
will  necessarily  have  to  be  carried  out  along  lines  similar  to  those 
employed  in  San  Francisco  Pay.  Just  how  far  we  can  gg  is  still 
quite  a  problem.  We  have  different  conditions  along  the  Gulf  Coast 
than  exist  in  San  Francisco,  inasmuch  as  throughout  the  Gulf  Coast 
for  years  past,  creosoted  material  has  been  quite  generally  used. 
As  a  consequence  there  has  not  been  a  sudden  loss  which  has  created 
a  world  of  interest  as  did  occur  in  San  Francisco  Bay.  The  interest 
in  the  proposed  investigation  must  be  created  by  calling  the  atten- 
tion of  the  various  industries  who  have  structures  in  marine  waters. 
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to  any  loss  which  may  be  occuring  although  we  cannot  anticipate 
receiving  reports  of  losses  to  any  great  extent. 

Furthermore,  when  the  work  was  suggested  by  the  EJxecutive 
Committee  of  the  Association  and  the  Committee  appointed  by  your 
President,  the  name  of  the  Gulf  Coast  Marine  Piling  Survey  was 
given  the  Committee.  Now  imagine  what  that  means,  The  Gulf 
Coast  extends  from  Key  West  to  Brownsville,  Texas,  a  distance  of 
approximately  2,000  miles  of  Gulf  Coast.  There  are  approximately 
35  or  37  ports  and  sub-ports,  each  one  of  which  has  creosoted  mate- 
rial installed  and  each  of  which  possibly  has  different  conditions; 
so  you  can  see  it  is  quite  an  undertaking.  The  Committee  ap- 
pointed worked  to  devise  some  means  and  some  method  of  starting 
this  investigation;  the  program  or  suggested  program  was  made 
out  and  submitted  to  the  President  and  in  turn  to  the  Executive 
Committee  and  received  their  approval.  Now  we  have  to  raise 
the  money.  The  Association  is  without  funds  for  this  purpose.  As 
I  said  a  moment  ago,  there  is  not  the  individual  interest,  nor  is 
the  interest  iu  this  investigation  localized.  The  necessary  money 
must  come  from  the  people  who  are  going  to  receive  the  benefit 
of  such  an  investigation.  It  is  therefore,  necessary  to  secure  their 
commitments  before  we  can  go  very  far.  Again,  you  see  that  is  a 
task.  If  it  takes  130,000  to  carry  on  the  marine  piling  investigation 
in  San  Francisco  Bay,  how  much  money  is  it  going  to  take  to  carry 
on  the  investigation  of  2,000  miles  of  Gulf  Coast.  Again  I  say,  It 
Is  an  undertaking  of  no  mean  magnitude.  We  have  not  gbne  very 
far.  The  work  is  in  a  formulative  stage.  At  some  time  in  the  fu- 
ture, if  the  Executive  Committee  approves  of  what  Is  being  done 
and  of  suggested  plans  which  may  be  presented  and  with  the  co- 
operation of  the  National  Research  Council,  we  are  hopeful  that 
something  will  be  presented  to  you  next  year,  but  nothing  this 
year. 

The  President:  There  is  one  other  Committee  that  was  appointed 
this  last  year,  as  a  co-operative  joint  committee  on  wooden-high- 
way-bridge design.  Mr.  Ericson,  who  is  our  active  member  on  that 
Committee,  will  make  the  report  at  this  time,  as  to  progress.  Mr. 
Ericson. 

Mr.  Ericson:  There  really  is  not  any  report  to  make  at  this 
time.  The  Committee  has  Just  been  organized;  the  personnel  Is 
given  in  the  program. 

We  had  one  preliminary  meeting  in  New  York.  We  are  con- 
fronted with  a  condition,  and  not  a  theory.  It  has  been  brought 
to  our  attention  that  creosoted  timbers  on  bridges  caught  fire,  and 
the  bridges  have  been  destroyed.     In  a  great  many  cases  these 
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bridges  have  had  a  steel  superstructure,  and  the  heat  has  been  so 
intense  that  the  steel  has  collapsed  long  before  the  wood  Itself  was 
destroyed  by  the  fire.  There  has  been  little,  if  any,  thought  given, 
in  the  design  of  bridges,  to  the  factor  of  fire  hazard.  I  think  we 
are  safe  in  saying  that  there  are  a  great  many  bridges  in  this 
country  which  are  subject  to  the  same  peril,  and  might  be  des- 
troyed if  the  conditions  were  right.  We  will  require  a  great  deal 
01  assistance  if  we  accomplish  the  purpose  which  we  are  setting 
out  to  do.  We  don't  ever  hope  to  be  able  to  make  these  bridges 
fireproof,  but  we  expect  to  recommend  construction  which  will  make 
them  slow  burning,  and  if  we  can  make  them  slow  burning,  we 
will  have  accomplished  the  result  we  have  set  out  to  do.  In  most 
cases,  when  these  fires  have  started,  the  entire  structure  has  been 
enveloped  in   flames  before  anybody   realized  what  was  going  on. 

In  a  great  many  cases  the  best  information  we  will  get  will  be 
information  which  will  be  voluntarily  submitted.  We  expect  to  get 
in  touch  with  the  railroads  and  with  the  bridge  departments  of  the 
larger  cities  and  through  the  National  Bureau  of  Roads  at  Wash- 
ington we  are  getting  in  touch  with  the  various  states  in  connection 
with  their  highway  bridge  construction. 

It  is  a  fact  that  hridge  engineers  in  this  country  are  getting  to 
the  point  where  they  fear  to.  use  or  to  specify  creosoted  timber  In 
bridge  construction.  We  must  disabuse  them  of  the  idea  that  to 
use  creosoted  wood  in  their  bridge  construction  they  have  to  risk 
its  total  destruction  at  any  time  without  warning  on  account  of 
fire.  There  has  been  a  tendency  on  the  part  of  some  people  to  re- 
commend that  this  matter  be  hushed  up,  but  we  do  not  believe  that 
is  the  way  to  attack  the  problem  at  all.  There  are  others  who  will 
say  if  wood  is  properly  treated,  with  the  proper  kind  of  oil,  it 
won't  burn,  but  it  is  a  fact  that  it  does  burn  and  that  Is  what  we 
have  to  face.  We  have  a  number  of  plans  in  view,  but  we  really 
have  not  studied  the  subject  deeply  as  yet.  I  know  that  the  com- 
mittee will  need  the  help  of  everybody  and  will  want  the  ideas  of 
everyone  to  assist  them. 

The  Pkesidbnt:  That  completes  the  formal  program.  Has  any 
one  anything  to  say  at  this  time?  Next  will  be  the  report  of  the 
Resolutions  Committee.  Mr.  Moses  then  read  the  first  Resolution 
as  follows: 

Resolution  No.  1. 

Whereas,  in  the  reorganization  of  our  departmental  service  at 
Washington  it  has  been  proposed  to  transfer  the  Forest  Service 
from  the  Department  of  Agriculture  tp  the  Department  of  the  In- 
terior: 
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Resolved,  that  In  the  judgment  of  this  Association  the  Forest 
Service  should  be  retained  under  the  Department  of  Agriculture, 
and 

Resol\tj),  that  this  Association  favors  the  additional  appropria- 
tion of  $100,000  desired  by  the  Forest  Products  Laboratory  for  the 
fiscal  year  beginning  July  1,  1922,  for  the  purpose  of  giving  public- 
ity to  data  already  collected,  to  make  commercial  demonstrations 
and  to  maintain  better  contact  with  the  wood-using  industries,  and 

Resolved,  that  a  copy  of  this  resolution  be  forwarded  through 
regular  channels  to  the  Secretary  of  Agriculture. 

The  President:  What  is  your  pleasure  in  connection  with  this 
resolution,  gentlemen? 

Mr.  Waterman:     I  move  the  adoption  of  the  resolution. 

Mr.  Anqier:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  this  resolution 
as  read  be  adopted.  All  in  favor  please  say  "aye";  opposed,  a  like 
sign.    It  is  so  ordered. 

Resolution  No.  2. 

Whereas,  The  American  Wood-Preservers*  Association  has  noted 
with  interest  and  gratification  the  splendid  work  being  done  by  the 
Department  of  Commerce  in  securing  co  operation  between  the  vari- 
ous industries  of  the  country, 

Now  Therftfx)re  be  it  Resolved  that  this  Association  extends  to 
the  Department  of  Commerce  its  sincere  congratulations  on  the 
effective  work  already  accomplished,  with  assurances  of  the  Associa- 
tion's cordial  support  in  any  further  efforts  of  the  Department. 

The  President:  All  in  favor  of  that  resolution  as  given  please 
say  "aye";  opposed,  a  like  sign.     It  is  carried. 

Mr.  Moses:  The  next  resolution  is  one  which  may  have  been 
superseded  by  the  Resolution  offered  by  Mr.  Joyce  and  passed  this 
morning,  and  it  has  been  suggested  that  the  resolution  be  with- 
drawn. In  the  absence  of  the  Chairman  I  do  not  feel  authorized 
to  take  that  action,  and  I  place  the  resolution  before  you  for  your 
action.  As  a  matter  of  fact  some  members  do  not  feel  that  it 
should  be  withdrawn.  I  was  instructed  by  Mr.  Briggs  in  present- 
ing this  resolution  to  make  it  clear,  however,  that  the  committee 
had  no  thought  of  suggesting  that  this  Association  believes  the 
Department  of  Agrriculture  the  proper  source  to  which  to  go 
for  any  action  relating  to  accounting  methods  on  the  railroads, 
but  that  it  was  thought  as  a  matter  of  public  policy  the  feature  of 
forest  conservation  might  properly  be  brought  to  the  attention  of  the 
Interstate  Commerce  Commission  through  the  American  Railway 
Association,  or  otherwise.    Xhis  is  the  resolution: 
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Resolution  No.  3. 

Whebeab,  The  Interstate  Commerce  Commission  has  ruled  against 
authorizing  railroads  to  charge  excess  cost  of  treated  ties  and 
timber  to  Capital  Account,  and 

Whereas,  This  Association  fully  recognizes  the  many  serious  ob- 
stacles from  an  accounting  standpoint  to  the  granting  of  such 
authority,  and 

Whereas,  The  more  general  use  of  treated  material  would  render 
effective  aid  in  forest  conservation,  a  matter  of  profound  interest 
to  every  citizen  of  the  United  States  and  particularly  to  quantity 
users  of  forest  products,  and 

Whereas,  This  Association  believes  that  the  Interstate  Commerce 
Commission  would  gladly  co-operate  with  the  Department  of  Agri- 
culture in  every  consistent  way  toward  effective  forest  conserva- 
tion. 

Now  Therefore  be  it  Resolved  that  the  Executive  Committee  of 
the  American  Wood-Preservers'  Association  be  requested  to  appoint 
a  special  committee  charged  with  the  duty  of  making  a  thorough 
investigation  of  this  subject,  in  co-operation  with  the  Forest  Service 
in  the  Department  of  Agriculture,  and  reporting  to  the  next  annual 
meeting  of  this  Association  its  recommendations  as  to  the  best 
method  of  presenting  this  subject  for  rehearing  by  the  Interstate 
Commerce  Commission. 

Be  it  Further  Re.solved  that  copy  of  this  resolution  be  transmit- 
ted to  the  Secretary  of  Agriculture  through  proper  channels  solicit- 
ing his  co-operation  and  advice. 

Mr.  Moses:  I  was  also  instructed  by  Mr.  Briggs  to  say  that  this 
resolution  was  prepared  after  reading  Mr.  Stimson's  paper,  and 
without  the  slightest  thought  of  criticising  his  decision  (which  it 
might  be  added  the  Committee  thought  eminently  proper  at  the 
present  time,  and  we  assumed  that  the  Committee  recommended 
in  the  resolutions  will  either  include  Mr.  Stimson  or  confer  with 
him.) 

The  President:  What  is  your  pleasure,  gentlemen,  as  to  this 
resolution?    Isithere  a  motion  that  it  be  adopted? 

Mr.  Rex:     Mr.  Chairman,  I  move  that  we  adopt  this  resolution. 

Mr.  Anqier:     I  second  the  motion. 

The  President:  It  has  been  moved  and  seconded  that  the  reso- 
lution, as  read,  be  adopted  by  the  Association.  Are  there  any  re- 
marks? Are  you  ready  for  the  question?  All  in  favor  of  that  mo- 
tion please  say  "aye";  opposed  a  like  eign.    The  motion  is  carried. 

Whereas,  Death  has  removed  from  our  midst,  our  worthy  mem- 
ber, J.  D.  Grant, 

Be  it  Resolved,  That  the  American  Wood -Preservers'  Association 
tender  the  relatives  of  the  deceased  heart-felt  sympathy  in  their 
bereavement,  and  . 

Bk  it  Resolved  Further,  That  the  Secretary  forward  a  copy  of 
this  resolution  to  the  family  of  Mr.  Grant. 
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The  President:  Those  in  favor  kindly  stand.  You  are  unan- 
imous. 

Resolution  No.  4. 

Whereas,  Death  has  removed  from  our  midst,  our  worthy  mem- 
ber, E.  J.  Allen, 

Be  it  Resolved,  That  the  American  Wood-Preservers*  Association 
tender  the  relatives  of  the  deceased  heart-felt  sympathy  in  their 
bereavement,  and 

Be  it  Resolved  Fitrther,  That  the  Secretary  forward  a  copy  of 
this  resolution  to  the  family  of  Mr.  Allen. 

The  President:  Those  in  favor  kindly  stand.  You  are  unan- 
imous. 

Mr.  Moses:  I  should  perhaps  say  that  the  Resolutions  Committee 
simply  followed  the  form  heretofore  set  for  these  resolutions  but 
felt  that  in  the  case  of  the  death  of  conspicuously  prominent  mem- 
bers of  the  industry  special  resolutions  would  be  In  order  and 
therefore  presents  the  following  resolution  with  regard  to  the  death 
of  A.  T.  Hert. 

Resolution  No.  5. 

Whereas,  Since  the  last  annual  meeting  of  this  Association  death 
has  claimed  our  distinguished  fellow  citizen  and  associate  member, 
Albert  T.  Hert,  and 

Whereas,  In  the  death  of  Mr.  Hert  the  industry  represented  by 
this  Association  as  well  as  the  nation  at  large  has  lost  a  great  and 
useful  citizen,  the  Association  feels  that  it  is  proper  to  record  the 
appreciation  of  its  membership  for  the  valuable  and  constructive 
work  done  during  the  past  18  years  by  this  pioneer  in  the  industry 
of  wood  preservation. 

Since  1904  Albert  T.  Hert,  through  his  various  enterprises,  stood 
constantly  for  the  best  practices  in  wood  preservation  and  did  much 
to  further  the  objects  for  which  this  Association  stands.  His  death 
is  deplored  not  only  as  a  personal  loss  to  our  members  who  had 
the  privilege  of  his  friendship,  but  to  the  entire  ind^try  and  to  the 
nation. 

Resolved,  That  this  resolution  be  spread  upon  the  minutes  of  the 
Association  and  copy  forwarded  to  the  family  of  the  deceased  with 
the  sympathy  of  the  American  Wood-Preservers*  Association  in  their 
bereavement. 

The  President:     All  in  favor  kindly  rise.    You  are  unanimous. 

Mr.  Moses:  That,  Mr.  Chairman,  concludes  the  report  of  the 
Resolutions  Committee. 

The  President:  We  next  have  the  proposed  amendments  to  the 
constitution  which  the  Secretary  will  read. 

The  Secretary:  The  following  proposed  amendments  to  Article  2 
of  the  constitution  were  submitted  to  the  Secretary  in  compliance 
with  the  requirements  of  Article  9  in  a  communication  approved 
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by  J.  B.  Card,  Walter  Buehler,  G.  E.  Rex,  E.  A.  Sterling,  and  J.  H. 
Waterman.  They  are  therefore  legally  entitled  to  be  voted  upon 
at  this  convention. 

Article  II,  Section  3.  Eliminate  the  words:  "or  association  of 
persons." 

The  President:  Is  It  your  pleasure  to  vote  on  these  separately? 
There  is  no  response,  so  we  will  have  them  all  read. 

The  Secretary:  Section  10.  "A  corporate  member  elected  after 
January  1,  1^22,  who  assumes  a  position  not  complying  with  the 
requirements  of  Article  II,  Section  2,  shall  cease  to  be  classed  as  a 
corporate  member  but  may  retain  his  membership  in  the  Association 
a^  an  associate  member,  subject  to  the  provisions  of  Article  II, 
Section  3." 

Section  11.  "An  associate  member  who  assumes  a  position  quali- 
fying him  to  be  a  corporate  member,  according  to  Article  II,  Sec- 
tion 2  automatically  becomes  a  corporate  member,  subject  however 
to  Article  II,  Section  10,  if  he  becomes  ineligible  to  continue  as  a 
corporate  member." 

The  President:     What  is  your  pleasure,  gentlemen? 

Mr.  Mattos:  I  move  the  adoption  of  those  changes  in  the  con- 
stitution and  by-laws. 

Mr.  Meyer:     I  second  the  motion. 

The  President:  It  is  moved  and  seconded  that  the  amendments 
to  the  constitution  as  read  be  adopted.  The  motion  now  is  before 
you  for  discussion. 

Mr.  Foley:  Mr.  President,  I  move  the  amendment  of  the  motion 
made,  by  the  omission  from  the  first  line  in  Section  10  of  the  words 
"elected  after  January  1,  1922."  The  significance  in  those  few 
words  lies  in  the  change  they  make  in  the  status  of  certain  mem- 
bers. From  ita  beginning  this  Association  has  maintained  a  dis- 
tinction between  those  engaged  in  wood  preserving  and  those  selling 
materials  to  be  preserved,  preservatives,  or  preserved  wood.  The 
propriety  of  the  distinction  has  not  been  questioned  by  the  supply- 
men — it  is  no  discredit  to  them — most  of  them  believe  that  the 
Association  is  in  a  stronger  position  for  presenting  its  policies  be- 
cause they  have  no  chance  to  either  vote  or  hold  ofiice.  J^ow  it  is 
proposed  to  make  it  possible  for  some  of  you  or  me,  Just  because 
we  happened  to  come  into  the  Association  prior  to  the  first  of  this 
year  as  a  Corporate  Member,  to  continue  voting  and  holding  ofiice 
after  we  may  go  into  a  business  of  selling  lumber  or  ties,  preserva- 
tives, machinery,  and  so  forth,  as  is  done  by  Associate  Members, 
while  others  of  you.  Just  because  you  happened  to  come  into  the 
Association  since  the  first  of  the  year  as  Corporate  Members,  have 
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to  become  Associate  Members  as  soon  as  you  engage  In  a  supply 
business. 

Mb.  Schn attebbeck  :     I  second  the  amendment. 

The  Pbesidknt:  It  is  moved  and  seconded  that  the  motion  be 
amended  by  striking  out  the  words  "elected  after  January  1, 
1922".    Are  there  any  further  remarks? 

Mb.  Kuehn:  Mr.  Chairman,  I  don't  think  that  Is  right.  We 
made  a  contract  with  a  man  under  certain  conditions,  when  we 
accepted  his  membership,  and  it  is  more  than  likely  that  man 
may  have  been  a  very  valuable  and .  effective  man.  Now  let  us 
make  a  new  deal.  That  is  the  reason  for  that  date.  Don't  let 
us  go  back  on  the  deal  that  we  made  with  the  man  when  he 
entered  the  Association.  That  has  been  tried  in  a  number  of 
associations,  and  it  is  hardly  fair. 

Mb.  Watebman:  Mr.  Chairman,  thie  Committee  considered  very 
carefully  the  proposition  which  Mr.  Foley  has  presented  in  the 
amendment  to  the  motion,  and  I  do  not  believe  the  men  in  this 
convention  are  going  to  throw  out  men  that  have  helped  build 
it  up  from  the  foundation  Just  because  they  have  stepped  out 
in  another  line.  [Applause.]  As  I  understood  my  friend  over 
there  to  the  left,  this  is  a  new  contract.  We  are  not  fooling 
anybody.  Any  one  that  comes  in  in  the  future  will  understand 
that  as  long  as  he  continues  as  an  active  member,  according  to 
the  constitution  and  by-laws,  he  is  an  active  member,  but  if  he 
goes  out  and  runs  a  side  show  of  some  kind  or  goes  into  active 
business,  in  some  legitimate, — and  of  course  they  wouldn't  go 
into  anything  but  legitimate  business.  [Laughter.]  They  under- 
stand that  they  are  automatically  barred  from  membership  as  this 
article  indicates.  Now  I  trust  you  have  the  confidence  in  the 
men  that  have  proposed  Article  II,  that  you  have  confidence  in 
those  men  that  they  considered  all  sides  of  the  case. 

Mb.  Foley:  Mr.  Chairman,  the  Constitution  has  always  provided, 
as  it  does  now,  for  the  principle  that  those  who  sell  materials 
to  wood  preservers  shall  not  vote  or  hold  ofilce.  None  of  the 
revisions  of  it,  which  have  made  more  definite  the  qualifica- 
tions for  membership,  have  violated  this  principle,  or  shifted  it 
to  apply 'only  to  a  member's  status  when  admitted,  as  was  sug- 
gested. The  Constitution  provides  that  "a  Corporate  Member 
shail  he  an  executive,  an  administrator,  or  an  operative  in  a  wood- 
preserving  organization,  etc."  It  does  not  say  "sJiall  have  fteen." 
The  requirements  for  maintaining  a  specified  membership  are 
no  different  from  those  for  acquiring  it.  Since  "an  Associate 
Member  shall  he  any  person  interested  in  the  sale  of  material  or 
equipment  used  in  the  wood-preserving  industry,"  our  records 
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should  not  label  some  such  Individuals  Corporate  Members 
and  deny  to  others  equally  wise  and  worthy  the  right  to  vote 
and  hold  office.  The  wording  of  the  Constitution  up  to  the 
present  justifies  no  member  in  assuming  that  admission  as  a 
Corporate  Member  meant  continuance  as  such  after  the  require 
ments  of  such  membership  could  not  be  met.  The  proposed 
amendment  doefi  not  change  the  Constitution  in  that  respect. 
The  latter  will  still  say  that  those  "interested  in  the  sale  of 
material  or  equipment"  shall  be  Associate  Members;  but  the  ' 
amendment  proposes  to  legalize  the  violation  of  the  Constitution 
in  its  application  up  to  1922,  and  then  to  reaffirm  the  principle 
which  has  prevailed  in  print  all  the  time  that  only  those  who  are 
in  wood-preserving  organizations  shall  be  Corporate  Members. 
So  as  a  matter  of  fact  the  proposed  amendment  would  actually  . 
make  the  Constitution  to-morrow  what  it  was  yesterday,  but  to- 
day would  sanction  the  continuance  for  all  time  as  Coporate 
Members  of  certain  individuals  who  in  the  spirit  of  the  Consti- 
tution in  the  past  and  in  the  future  should  be  Associate  Mem- 
bers. Our  membership  list  should  correspond  with  the  consti- 
tution in  the  designation  opposite  our  respective  names.  We 
should  not  have  to  concern  ourselves  over  any  individual  being 
labeled  a  Corporate  Member  and  yet  engaged  in  a  business  no 
different  from  that  of  an  Associate  Member. 

Mb.  Anoieb:  The  interpretation  that  Mr.  Foley  has  placed  on 
this  has  not  been  followed  in  the  past.  For  many  years  then  we 
have  been  following  a  wrong  practice.  I  do  not  think  at  this  time 
that  we  should  go  back.  Therefore,  I  am  heartily  in  favor  of  what 
Mr.  Waterman  said,  to  vote  against  the  amendment. 

Mb.  Cbawfobd:  Mr.  President,  Mr.  Foley  has  read  a  portion  of 
the  constitution  and  then  placed  his  interpretation  upon  it.  I  think 
it  is  possible  to  put  another  interpretation  upon  that  "shall  be". 
Does  that  "Shall  be"  mean  that  he  shall  be  such  and  such  at  the 
time  he  is  taken  into  the  Association,  or  does  it  mean  he  shall  be 
such  and  such  and  forever  remain  so?  Now  the  Interpretation  that 
I  put  upon  that  "shall  be"  is  that  he  shall  be  so  and  so  at  the  time 
he  is  taken  into  the  Association.  Then  you  make  your  contract  with 
him.  If  he  goes  into  some  other  business  or  if  he  in  any  way  does 
anything  that  jeopardizes  the  good  name  or  the  good  purpose  or 
the  motive  of  this  association,  then  there  is  also  a  provision  and  a 
way  in  which  he  shall  be  taken  care  of,  and  the  Executive  Com- 
mittee then  has  a  right  to  act,  but  if  he  is  taken  into  the  association 
and  fulfills  the  requirements  that  are  specified  in  the  constitution 
at  the  time  he  is  taken  in,  I  cannot  see  then  why  he  should  be 
thrown  out  until  he  does  something  to  violate  another  section  of 
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the  constitution   which  gives  the  Executive  Committee  a  perfect 
right  to  act  (applause). 

The  Presidicnt:  Mr.  Kuehn,  you  went  through  this  thing  in 
another  organization,  didn't  you? 

Mb.  Keuhn:     Yes,  sir. 

The  Presidelvt:  Will  you  tell  how  it  happened  there?  Mr. 
Kuehn  was  formerly  a  railroad  man  and  rightfully  a  member  of 
the  A.  R.  E.  A.  Later  he  went  into  a  very  remunerative  business. 
[Laughter.]  He  was  one  of  those  men  who  had  Joined  the  A.  R.  E. 
A.  early.  The  A.  R.  E.  A.  was  confronted  with  the  same  problem 
and  I  would  like  him  to  tell  how  they  handled  it. 

Mb.  Kubhn:  Mr.  Chairman,  you  just  haven't  the  facts,  that  is 
all.  I  Joined  after  that  rule  was  made,  and  therefore  accepted  that 
condition.    I  stepped  into  associate  membership. 

The  Pbesidhnt:     Is  it  not  also  true  that  that  rule  was  put  back? 

Mb.  Kuehn:     No,  sir. 

The  Pbesident:     Back  dated? 

Mb.  Kuehn:  No,  sir.  That  is  Just  the  point  that  I  made.  It 
has  been  tried  and  they  could  not  get  it  over,  because  they  had 
made  an  honest  deal  with  the  man  and  they  could  not  change  it. 

Mb.  Moses:  Mr.  Chairman,  I  was  Just  going  to  say  and  I  think 
we  might  just  as  well  be  perfectly  frank  about  it  and  say  what  Mr. 
Waterman  doubtless  has  in  mind,  that  in  the  early  struggling  days 
of  this  Association  it  would  have  fallen  through  if  it  had  not  been 
for  some  of  these  men  who  would  be  barred  if  this  amendment  is 
adopted.    I  hope  it  will  be  voted  down. 

Mb.  Watebman:    You  bet  your  life.    That  is  it  exactly. 

The  President:  Are  there  any  other  remarks?  We  are  voting 
on  the  amendment  now. 

All  in  favor  of  the  amendment  as  made  by  Mr.  Foley  kindly  say 
"aye;"  opposed,  a  like  sign.     The  amendment  is  lost. 

We  will  now  vote  on  the  motion  as  originally  placed.  Are  there 
any  other  remarks,  or  any  other  amendments?  All  in  favor  of  the 
amendments  as  proposed  please  say  *'aye;"  opposed,  a  like  sign. 
Two-thirds  carry,  and  it  Is  so  ordered. 

We  will  next  have  the  report  of  the  Tellers*  Committee. 

Mr.  Mattos:  Mr.  President,  the  Tellers'  Committee  wants  to  an- 
nounce the  result  of  the  ballot  taken  on  the  officers  of  the  Associa- 
tion. 

For  President,  F.  J.  Angler.     [Applaiise.] 

For  First  Vice-President,  W.  H.  Grady.     [Applause.] 

For  Second  Vice-President,  H.  S.  Sackett.     [Applause.] 

Secretary-Treasurer,  George  M.  Hunt.     [Applause.] 

For  Executive  Committee,  O.  C.  Steinmayer  and  E.  J.  Stocking. 
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For  Nominating  Committee,  E.  E.  Alexander,  W.  L.  Bacon,  S.  D. 
Cooper,  R.  F.  Hosford,  R.  S.  Manley  and  Robert  H.  Moore.  [Ap- 
plause.] 

The  President:  Will  the  Past  Presidents  present  kindly  step 
forward. 

(Mr.  Buehler,  Mr.  Card,  Mr.  Crawford,  Mr.  Foley,  Mr.  Joyce,  Mr. 
Rex,  and  Mr.  Waterman  then  took  places  on  the  platform.) 

The  President:  It  gives  me  great  pleasure  to  ask  that  Mr. 
Waterman  conduct  the  new  President  to  the  Chair. 

President-elect  Angibr:  Fellow  Wood-Preservers,  words  fail  me 
to  tell  you  how  pleased  I  am  with  the  honor  that  you  have  con- 
ferred on  me  th«  greatest  honor  that  you  can  bestow  upon  a  fellow 
member.  I  am  especially  pleased  because  for  eleven  years  I  was 
your  Secretary-Treasurer,  one  year  your  Vice-President,  and  now 
over  the  top. 

James  J.  Hill  said  you  cannot  build  a  reputation  on  the  things 
you  are  going  to  do.  Gentlemen,  I  am  not  going  to  stand  here  and 
tell  you  what  I  am  going  to  do,  but  I  want  to  tell  you  about  one 
or  two  things  that  I  would  like  to  do,  with  your  approval. 

I  would  like  to  have  my  administration  what  you  might  call  a 
conservation  administration.  I  want  every  member  of  this  Asso- 
ciation to  uphold  me  and  to  uphold  the  Service  Bureau  in  educat- 
ing the  public  to  the  great  necessity  of  treating  timber.  Of  the 
fifty  billion  or  more  board  feet  of  timber  that  is  cut  and  used  in 
this  country  today  only  about  four  per  cent  is  treated,  and  we 
should  treat  at  least  20  per  cent.  We  need  more  plants,  and  we 
need  to  treat  more  timber.  About  two  billion  board  feet  of  timber 
is  used  in  car  construction,  and  hardly  a  piece  of  it  is  treated. 
There  is  no  doubt  but  that  we  should  treat  a  lot  of  it. 

There  are  other  things  that  we  should  do  this  year.  One  that 
stands  out  at  the  present  time  is  to  increase  our  membership.  We 
will  have  a  committee  to  carry  on  a  campaign  for  new  members. 
The  slogan  of  this  committee  is  "One  Thousand  Members  Before 
Meeting  Again".  [Applause.]  While  we  may  not  get  one  thousand 
members,  let  us  get  as  many  as  we  can. 

I  would  like  to  adopt  this  slogan  for  the  year  1922,  "I  WILL." 
When  we  say  to  you.  Bring  in  one  new  member,  your  answer  should 
be,  I  WILL.  When  we  ask  you  to  work  on  committees,  you  should 
accept  service  and  say  I  WILL.  If  you  will  keep  in  mind  this 
slogan,  I  WILL,  we  will  make  the  year  1922  one  of  the  best  years 
in  the  history  of  our  Association.     [Applause.] 

Mr.  Waterman:  Mr.  President,  it  is  a  very  great  pleasure  to  me 
to  welcome  you  or  to  congratulate  you  on  your  being  the  President 
of  the  American  Wood-Preservers'  Association.  It  is  not  only  a 
pleasure  to  me,  but  it  is  a  pleasure  to  every  man  here.    Every  man 
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here  realizes  the  wonderful  service  which  Mr.  Angler  gave  this  As- 
sociation for  eleven  years,  as  its  secretary.  [Applause,]  When  he 
took  hold  of  it  there  were  vefy  few  members  in  the  organization, 
and  it  was  a  question,  as  our  friend,  Moses,  said  a  few  moments  ago, 
whether  we  should  live  or  die.  Mr.  Angler  worked  early  and  late. 
I  presume  if  he  would  bring  in  the  correspondence  that  he  has  had 
during  the  years  he  was  Secretary,  that  you  would  have  to  get  a 
15-ton  truck  to  haul  it,  for  he  is  a  great  fellow  to  write  letters. 
[Laughter.] 

Now,  my  friend  Angler,  here  are  eighteen  flowers  representing  the 
eighteenth  annual  convention  of  the  American  Wood-Preservers' 
Association.  We  are  going  to  start  you  out  with  flowers,  but  if 
you  get  off  the  track  you  will  find  yourself  in  thorns.  Don't  worry 
about  the  thorns.  Just  pick  them  out.  No  man  that  Is  a  man 
through  and  through  is  injured  when  he  is  criticised  if  the  criticism 
is  constructive  criticism.  So,  young  man  [laughter],  when  you  get 
off  the  track  we  will  spur  you  with  thorns,  In  other  words,  we  will 
criticise  you  not  to  injure  you  but  to  lift  you  up.  As  I  illustrated 
yesterday,  we  are  going  to  let  the  dross  go  down  the  valley,  but 
the  gold  we  are  going  to  find  in  the  bottom  of  the  pan.  We  all  wish 
for  you  the  greatest  success,  and  we  all  will  say  I  WILL.  Wcm't 
you  repeat  it  with  me  now,  gentlemen?  (All  together)  I  WILL. 
[Applause.] 

Mr.  Rkx:  Gentlemen,  of  course  it  is  useless  for  me  to  try  in  any 
way  to  duplicate  the  eloquent  words  of  our  past  President,  Mr. 
Waterman.  We  all  thoroughly  appreciate  the  wonderful  speech  he 
has  made  to  Mr.  Angler.  It  would  put  enthusiasm  in  a  stone  man. 
He  suggests  that  after  the  roses  are  gone  the  thorns  come.  Gen- 
tlemen, It  is  going  to  take  soipething  besides  thorns  to  accomplish 
the  task  Mr.  Angier  has  set  himself  to.  He  is  going  to  need  some- 
thing harder  than  a  thorn  to  get  the  results  we  are  after  and  so 
our  good  friend,  Mr.  Hosford,  has  presented  us  this  morning  with 
a  gavel  (inspectors  hammer)  which  we  think  can  drive  these  ac- 
complishments. I  now  present  this  beautiful,  hard-earned,  long- 
service  gavel  to  Mr.  Angier,  and  I  hope  that  any  man  that  does  not 
answer  his  letters,  any  man  that  does  not  cooperate  with  him  in 
every  request,  will  get  this,  not  the  blunt  end,  but  the  pick  end. 
[Applause.] 

Mr.  Angier:  I  shall  try  to  use  the  gavel  with  pleasure  to  myself 
and  honor  to  the  fraternity. 

Mr.  Kuiihn:  Mr.  Chairman,  now  that  the  elite  have  spoken,  a 
word  is  in  order  from  the  rabble,  as  it  were.  [Laughter.]  I  had 
the  privilege  some  few  years  ago  of  being  a  member  of  the  Com- 
mittee to  revise  the  constitution.  The  prime  thought  and  the  thing 
which  was  in  the  minds  of  that  committee  was  to  make  it  possible 
to  put  at  the  head  of  our  Association  a  man  of  experience,  a  man 
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who  had  been  tested  out  in  the  various  lower  offices  of  the  associa- 
tion. We  have  looked  Mr.  Angler  all  over,  top  and  bottom,  back 
and  forth,  for  eleven  years,  we  have  seen  Mr.  Angler  under  the 
most  trying  circumstances  and  in  the  most  trying  office.  Some  of 
us  know,  I  believe,  what  that  work  Is,  and  I  believe  our  new  Sec- 
retary will  know  if  he  thinks  of  multiplying  his  last  year's  work 
by  eleven,  what  Mr.  Angler  has  done  for  us.  It  is  a  privilege  to 
us,  it  is  a  repayment  of  a  debt,  to  take  Mr.  Angler  as  our  leader 
in  recognition  of  his  ability  to  fill  the  office.     [Applause.] 

Mb.  Angiee:  Gentlemen,  I  thank  you  for  these  compliments.  It 
only  demonstrates  to  me  more  than  ever  the  need  of  the  eloquence 
of  Mr.  Waterman.  If  I  could  talk  like  he  can  I  would  tell  you  how 
I  feel  about  it.     (Mr.  Angler  then  took  the  chair.) 

The  President:  Will  Mr.  Gibson  escort  the  first  Vice-President, 
Mr.  Grady,  to  the  chair? 

(Mr.  Grady  was  escorted  to  the  chair.) 

The  President:  Gentlemen,  it  is  with  great  pleasure  that  I  in- 
troduce to  you  Mr.  W.  H.  Grady,  your  first  Vice-President.  I  have 
known  Mr.  Grady  for  some  time  and  I  know  that  he  is  all  wool, 
and  a  yard  wide.     [Applause,] 

Mr.  Grady:  Mr.  President  and  (]rentlemen:  I  know  we  have  all 
had  about  all  the  speeches  and  committee  reports  we  can  stand  up 
to  this  time.  I  would  not  take  up  your  time  with  a  speech  even 
if  I  could  give  you  one,  like  Mr.  Angler  and  Mr.  Waterman  and 
some  of  these  other  men.  I  Just  want  to  thank  you  for  the  compli- 
ment and  to  tell  you  I  appreciate  the  honor  and  the  compliment 
you  have  paid  me. 

The  President:  Mr.  Sackett  has  been  elected  second  Vice-Presi- 
dent.   Is  Mr.  iSackett  here? 

Mr.  Taylor:  Mr.  President,  he  could  not  be  here  an  account  of 
a  wreck  on  the  Milwaukee.  He  has  to  stay  in  his  office  to  reroute 
a  lot  of  material.  He  wishes  to  thank  the  Association  for  the  honor 
paid  him,  and  says  he  will  fulfill  the  office  to  the  best  of  his  ability 
and  trusts  he  will  have  your  confidence. 

Mr.  Waterman:  We  would  like  to  hear  from  the  Secretary,  Mr. 
Hunt. 

The  President:  Mr.  Past-President  Taylor,  will  you  kindly  es- 
cort Mr.  Hunt  to  the  platform? 

The  President:  Gentlemen,  Mr.  Hunt  needs  no  Introduction. 
We  have  at  last,  after  eighteen  years,  gotten  a  real  live  secretary. 
[Applause.] 

Mr.  Hunt:  If  he  serves  eleven  years  he  won't  be  alive  any  more. 
[Laughter  and  applause.]  I  now  understand  why  some  of  the  hairs 
in  Mr.  Angler's  head  are  gray.     I  do  not  think  any  one  else  In 
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the  Association   appreciates  the  work  that  Mr.  Angler   has   been 
through,  and  as  I  look  forward  through  the  years  to  come,  to  the 
growth  that  is  going  to  come  to  this  Association,  especially  in  the 
I  present  year,  when  Mr.  Angler  and  all  of  us  are  going  ahead  to 

i  try  to  build  it  up,  and  make  it  more  powerful,  I  am  convinced  that 

{  the  time  has  come  when  we  must  have  a  different  method  of  hand- 

ling our  Secretary's  office.  The  work  is  becoming  too  important 
and  there  is  too  much  of  it  for  one  man  to  handle  on  a  part  time 
basis — to  spend  the  time  on  the  Secretary's  office  that  he  has  not 
use  for  elsewhere.  It  is  too  big  and  too  important  for  that.  So 
my  principal  hope  is  that  the  present  year  will  find  a  better  way 
of  handling  this  business,  and  that  in  itself  will  be  a  great  impetus 
to  further  the  progress  of  the  Association.     [Applause.] 

The  President:  Gentlemen,  the  next  thing  is  to  vote  on  the 
city  in  which  we  will  hold  our  next  convention.  I  believe  the  Sec- 
retary has  some  invitations  from  various  cities,  and  will  make  a 
brief  announcement. 

Mr.  Hunt:  Gentlemen,  the  Wood-Preservers*  Association  is  be- 
coming more  and  more  popular  as  is  evidenced  by  this  list  of  in- 
vitations. I  will  not  read  the  invitations  but  merely  the  list.  Since 
October  up,  to  the  present  time,  we  have  been  receiving  a  contin- 
uous stream  from  Asheville,  Atlantic  City,  Birmingham,  Buffalo, 
Chattanooga,  Cleveland,  Detroit,  Los  Angeles,  Milwaukee,  New  Or- 
leans, New  York,  Philadelphia,  Pittsburgh,  Saint  LfOuis,  San  Fran- 
cisco, Washington  and  West  Baden. 

The  President:     Gentlemen,  nominations  ai*e  in  order. 

Mr.  Roach:  I  would  like  to  nominate  New  Orleans  as  the  next 
convention  city  because  we  want  the  convention  there  presided  over 
by  the  man  who  has  done  the  most  for  the  Wood-Preservers'  As- 
sociation to  date. 

Mr.  Harper:     I  second  the  nomination. 

The  President:  Gentlemen,  New  Orleans  has  been  nominated. 
Are  there  any  other  nominations? 

Mr.  Boehne:     Mr.  Chairman,  I  move  the  nominations  be  closed. 

(Motion  seconded  by  several.) 

The  President:  It  is  moved  and  seconded  that  the  nominations 
be  closed.  Are  you  ready  for  the  question?  All  in  favor  say  "aye"; 
contrary,  the  same  sign.     It  is  carried.     [Applause,] 

Gentlemen,  New  Orleans  is  our  next  meeting  place. 

The  Secretary  has  just  called  my  attention  to  the  fact  that  the 
Auditing  Committee  has  not  made  their  report.  We  will  call  for 
the  report  of  the  Auditing  Committee  at  this  time. 

Mr.  Schn atterbeck  :  Gentlemen,  your  Auditing  Committee  has 
carefully  checked  the  data  to  prove  the  report  of  the  Secretary- 
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Treasurer  which  was  prepared  on  the  same  lines  as  his  predecessor 
for  eleven  years,  and  your  Committee  found  the  same  to  be  correct. 

Permit  the  question:  How  many  members  know  what  the  assets 
and  liabilities  of  the  Association  really  are?  For  years  the  annual 
report  has  shown  only  the  money  handled  by  the  Secretary-Treas- 
urer during  his  twelve  months*  incumbency.  We  do  not  know  the 
value  of  our  assets  in  the  form  of  publications  unsold*  nor  do  we 
know  the  amount  of  money  owed  by  members  in  arrears  for  their 
annual  dues.  These  facts,  we  believe,  should  be  shown  in  an  annual 
report  to  apprise  the  members  of  the  real  assets  and  liabilities  of 
the  Association  which  is  a  corporation. 

Gentlemen,  we  must  admit  that  the  clerical  help  the  Secretary 
has  is  necessarily  limited  by  the  small  amount  of  money  appro- 
priated for  that  work.  In  order  to  inaugurate  a  more  modern 
system  of  bookkeeping  it  would  be  necessary  to  have  more  help, 
preferably  permanent  help,  and  that,  of  course,  would  mean  the 
expenditure  of  more  money  which  can  only  be  raised  if  we  get 
more  members  and  increase  the  sale  of  our  publications.  That  is 
a  question  for  the  Executive  Committee  to  decide,  which  they  can 
do  better  than  we.     [Applatise.] 

Mr.  Waterman:  I  move  the  report  of  the  Auditing  Committee 
be  adopted. 

Mr,  Hosford:     I  second  the  motion. 

The  President:  Gentlemen,  you  have  heard  the  motion.  Are 
there  any  remarks?  If  not,  those  in  favor  of  the  motion  please 
say  "aye";  opposed,  "no".     The  motion  is  carried. 

At  two-thirty,  in  this  hall,  the  Tie  Producers'  Association  will 
open  their  meeting.  I  have  been  requested  to  say  to  you  that  you 
are  all  cordially  invited  to  attend. 

Remember,  please,  that  we  want  every  member  of  the  Association 
to  bring  in  one  or  more  new  members  this  year.  Repeat  after  me 
I  WILL. 

(All  together)  I  WILL. 

The  Meeting  then  adjourned. 
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QUANTITY  OF  WOOD  TREATED  AND  PRESERVATIVES 
USED  IN  THE  UNITED  STATES  IN  1921 

By  R.  K.  Helphenstine,  Jr. 
United  States  Forest  Service 

Summary 

The  122  wood-preserving  plants  in  the  United  States  that  were 
active  in  1921  treated  201,643.228  cubic  feet  of  wood.  This 
represents  an  increase  of  28,333,723  cubic  feet,  or  nearly  17  per 
cent,  over  the  quantity  treated  in  1920  by  the  112  establishments 
that  were  in  operation  during  that  year. 

No  small  portion  of  the  above  mentioned  increase  was  brought 
about  by  the  added  number  of  crossties  and  the  increased  quan- 
tity of  construction  timbers  treated  during  the  year.  Of  the  ties 
there  were  treated  in  1921  a  total  of  55,383,516  as  compared 
with  44,987,532  the  year  previous.  Of  the  construction  timbers 
142,520,494  board  feet  were  run  through  the  cylinders  during 
the  period  covered  by  this  report,  while  in  1920  the  quantity 
subjected  to  treatment  was  only  139,749,738  board  feet.  The 
quantity  of  piling  impregnated  with  preservatives  during  the 
year  was  8,268,519  linear  feet,  or  less  by  3,697,393  linear  feet 
than  was  reported  in  1920.  Slight  increases  were  registered  in 
the  number  of  poles  and  the  quantity  of  wood  blocks  treated 
during  the  year,  while  the  number  of  cross  arms  reported  was 
only  175,403,  or  less  by  338,807  than  the  number  treated  the 
year  previous. 

In  the  preservation  of  wood  in  the  United  States  in  1921  the 
treating  plants  consumed  76,513,279  gallons  of  creosote'* 
1,060,753  gallons  of  paving  oil,  1,810,294  gallons  of  miscellan- 
eous preservatives  and  51,375,360  pounds  of  fused  zinc  chloride. 
The  zinc  chloride  consumption  in  1921  was  the  largest  so  far 
reported  by  the  industry  and  represents  an  increase  of  1,657,431 
pounds  over  the  quantity  used  the  year  before. 

The  quantity  of  creosote  used  during  the  year  constitutes  an 
increase  of  7,755,771  gallons  over  that  consumed  in  1920,  while 


*  In  this  report  creosote  includes  imported  oil,  distillate  coal-tar  creo- 
sote, coal-tar  creosote  solution,  refined  water  gas  tar,  and  water  gas  tar 
solution. 
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the  1,060,753  gallons  of  paving  oil  reported  was  less  by  788,158 
gallons  than  the  1920  consumption.  The  quantity  of  miscella- 
neous preservatives  used  in  1921  was  greater  by  38,210  gallons 
than  was  reported  the  year  previous. 

Wood   Ppe8ervation   Conserves  the  Forests 

In  1909,  the  first  year  for  which  these  statistics  were  gathered, 
64  plants  were  in  existence  in  the  United  States.  That  the  in- 
dustry has  made  rapid  strides  in  a  few  short  years  is  evident 
by  the  fact  that  in  1921  the  number  of  plants  increased  to  135, 
or  more  than  doubled.  It  is  also  apparent  that  wood  preservation 
is  an  important  means  of  combating  forest  depletion  in  this 
country,  which  through  wasteful  logging,  fire,  insect  depredation 
and  lack  of  adequate  provision  for  future  crops  has  assumed 
alarming  proportions.  It  has  been  estimated  that  our  original 
forests  covered  822  million  acres,  representing  a  stand  of  at  least 
5,200  billion  board  feet  of  timber.  Today  only  463  million  acres 
of  forest  land  remains,  supporting  approximately  2,214  billion 
board  feet  of  merchantable  timber,  or  less  than  two-fifths  of 
the  country's  original  forest  wealth.  Only  one-sixth  of  the  original 
forest  area  now  remains  in  virgin  forest. 

The  total  amount  of  wood  used  and  destroyed  annually  in  the 
United  States  amounts  to  approximately  26  billion  cubic  feet. 
This  includes  lumber  and  timber,  crossties.  piles,  poles,  cord- 
wood,  and  the  various  other  classes  of  primary  products  for  which 
wood  is  the  raw  material  used.  It  also  takes  into  account  1% 
billion  feet  destroyed  each  year  by  fire,  insects,  and  disease.  As 
compared  with  this  enormous  consumption  it  is  estimated  that 
but  6  billion  cubic  feet  of  wood  is  produced  through  annual 
growth.  In  other  words,  the  standing  timber  of  this  country  is 
being  cut  and  destroyed  nearly  4%  times  as  fast  as  it  is  being 
replaced  by  growth.  At  this  rate  of  consumption  it  can  readily 
be  seen  that  unless  vigorous  action  is  taken  at  once  looking  to 
conservation  and  reforestation  the  remaining  supply  of  timber 
will  last  but  a  com"i)aratively  short  period  of  years. 

Wood  preservation  constitutes  an  important  item  in  forest 
conservation.  In  1921  a  little  more  than  200  million  cubic  feet 
of  wood  was  subjected  to  preservative  treatment.  This  is  of 
course  but  a  small  part  of  the  26  billion  cubic  feet  of  wood  that 
is  used  or  destroyed  annually.  When  we  stop  to  consider,  how- 
ever, that  the  life  of  that  which  is  treated  is  at  least  doubled,  it 
can  readily  be  seen  what  a  tremendous  saving  in  annual  con- 
sumption could  be  effected  if  the  practice  of  wood  preservation 


Digitized  by  VjOOQIC 


458  Eighteenth  Annual  Meeting 

were  applied  to  all  of  the  present  annual  consumption  as  would 
permit  readily  of  treatment. 

Wood,  though  possessing  as  wide  a  range  of  uses  as  any  other 
raw  material  has  always  been  handicapped  by  the  fact  that  when 
exposed  to  conditions  fostering  decay  it  may  last  but  a  com- 
paratiyely  few  years.  One  of  its  great  advantages  has  in  the 
past  been  its  relative  cheapness,  but  this  advantage  has  been 
growing  steadily  less  as  the  cost  of  wood  has  mounted  higher 
and  higher.  To  lay  a  section  of  railroad  track,  to  timber  a  mine 
tunnel,  or  to  construct  a  bridge  with  woods  best  suited  to  each 
class  of  project  costs  today  several  times  more  than  it  did  twenty 
years  ago.  The  gradually  increasing  difficulty  in  obtaining  the 
more  adaptable  woods  is  the  cause  in  no  small  part  for  the  in- 
creased cost,  as  well  as  for  the  tendency  to  substitute  poorer 
species,  with  only  their  cheapness  and  availability  to  recommend 
them.  Thus  the  scarcity  and  resultant  high  price  of  the  better 
woods  and  the  exceedingly  short  life  of  the  cheaper  ones  pre- 
sented a  problem,  the  solution  of  which,  it  may  be  said,  gave 
birth  to  the  wood-preserving  industry. 

The  preservation  of  wood  does  more  than  merely  prolong  its 
life.  It  permits  of  the  use  of  woods  formerly  considered  unsuit- 
able, but  which  when  treated  will  last  as  long  as  any  others.  It 
gives  the  user  a  wider  field  of  selection  for  his  material  and  en- 
ables him  to  obtain  satisfactory  stock  at  a  reduction  in  cost.  It 
often  permits  the  use  of  local  species  thus  obviating  high  im- 
portation costs.  It  lessens  the  demand  for  the  better  species, 
thus  making  them  available  for  exactjng  uses.  In  the  final  anal- 
ysis. It  makes  renewals  less  frequent  where  wood  is  used  and  in 
this  way  reduces  the  drain  on  the  forest. 

The  railroads,  the  arteries  of  commerce  of  the  country,  were 
first  to  realize  the  economy  possible  through  the  treatment  of 
wood,  and  the  wood -preserving  industry  has  been  built  up  largely 
on  railroad  material,  principally  ties.  Today  the  preservative 
treatment  of  wood  is  standard  practice  with  many  other  classes 
of  commercial  timber  products  such  as  piles,  poles,  paving  blocks 
and  construction  timbers.  The  field,  however,  is  so  broad  that 
it  could  readily  be  extended  to  include  many  others.  Even  on 
the  farm  and  around  the  home  much  of  the  wood  used  for  such 
purposes  as  fence  posts,  stable  sills  and  other  foundation  timbers, 
door  steps  and  porch  framing,  hog  pens,  chicken  coops  and  simi- 
lar uses,  where  the  wood  is  in  contact  with  the  ground  or  exposed 
to  the  action  of  the  elements,  will  respond  readily  to  treatment. 
In  the  building  of  factories,  docks,  bridges,  trestles  and  many 
other  types  of  structures  treated  wood  will  prove  economical  in 
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both  initial  cost  and  upkeep.  The  preservation  of  wood,  there- 
fore, through  the  reduction  of  the  drain  on  the  forests  supple- 
ments in  a  most  desirable  way  efforts  to  keep  our  forest  lands 
fully  productive. 

PR06ReS8  or  WOOD  PRtSERVATION  I N  THE  UNITED  STATES 


Is 


Mete,   fi^rmm  fmr  Onmo»o*m  **9*  •*tmitmb*m  for  y—*^  t906mndl907 
nor  •*'^r  Z/ne  Chton^  prior  to  I309 

orrice  or  forcst  products 

U.S.  FOREST  SCRviCC 


Source  of  Statistics 

A  total  of  135  plants  were  in  existence  in  the  United  States 
in  1921.  Of  these  122  were  in  active  operation,  or  10  more  than 
reported  in  1920.  These  plants  supplied  the  data  upon  which 
this  report  is  based.  Table  1  shows  by  classes  and  types  the 
number  of  plants  which  were  active,  idle  or  abandoned  during 
the  year. 

As  can  be  seen  from  Table  1,  over  80  per  cent  of  all  treating 
plants  in  this  country  are  of  the  pressure  cylinder  type.  Though 
the  data  presented  in  this  report  is  based  largely  upon  the  figures 
supplied  by  such  plants,  it  also  includes  those  obtained  from 
non-pressure  plants.  Statistics  are  gathered,  however,  only  from 
those  plants  which  maintain  regular  treating  plant  equipment. 
No  attempt  is  made  to  include  brush  treated  material  or  that 
treated  with  temporary  equipment  in  small  amounts  for  special 
purposes.    No  doubt  a  considerable  quantity  of  material  is  treated 
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in  this  way,  but  because  such  instances  are  so  numerous  it  would 
be  extremely  difficult  to  collect  statistics  concerning  them. 

Prosfress  in  Wood  Preservation 

The  fact  that  10  new  plants  started  operation  in  .1921  evi- 
dences the  continued  growth  of  the  industry.  Further  proof  of 
/his  is  the  annual  increase  in  the  quantity  of  preservatives  used 
and  material  treated.  Each  year  one  or  two  plants  are  aban- 
doned, some  are  idle  and  several  new  ones  are  constructed.  The 
number  of  plants  in  active  operation,  however,  usually  shows  a 
net  gain  each  year  over  the  number  that  reported  the  year  be- 
fore. This  is  but  another  indication  of  growth,  as-  is  also  the 
more  general  use  of  treated  wood  and  wood  preservatives  by 
farmers,  home  builders  and  others  representing  the  general 
public. 

Consumption  of  Preservatives 

Table  2  shows  comparatively  for  the  years  1909  to  1921  in- 
clusive the  number  of  treating  plants  in  active  operation  and  the 
amount  of  the  various  classes  of  preservatives  which  they  used. 
Beginning  with  1919  the  domestic  consumption  was  separated 
into  the  four  classes  of  oils  that  are  commonly  used  to  preserve 
wood,  namely,  distillate  coal-tar  creosote,  creosote  coal-tar  solu- 
tion, refined  water-gas  tar,  and  water-gas  tar  solution.  In  these 
statistics  this  information  is  shown  in  the  same  way,  the  total 
consumption  of  the  four  classes  of  oils  combined  for  1921  being 
48,270,972  gallons.  Adding  to  this  the  28,242,307  gallons  of 
oil  that  was  imported  brings  the  total  amount  used  up  to  76,- 
513,279  gallons,  or  more  by  7,755,771  than  was  reported  in  1920. 

A  total  of  1,060,753  gallons  of  paving  oil  was  consumed  by 
the  treating  plants  of  this  country  in  1921.  This  was  788,158 
gallons  less  than  was  used  the  year  previous.  The  reported  con- 
sumption of  miscellaneous  preservatives  increased  from  1,772,084 
gallons  in  1920  to  1,810,294  gallons  in  1921.  As  was  the  case 
during  the  previous  year,  the  increased  use  of  this  class  of  pre- 
servatives was  due  largely  to  the  employment  by  several  of  the 
treating  pl|ints  of  large  quantities  of  crude  oil  and  coke  oven 
tar  to  dilute  creosote  oil. 

The  largest  quantity  of  zinc  chloride  ever  reported  by  the 
wood  preserving  industry  in  this  country  was  used  in  1921.  The 
total  consumption  amounted  to  51,375,360  pounds,  representing 
an  increase  over  the  1920  figure  of  1,657,431  pounds.  Of  the 
total  quantity  consumed  26,267,357  pounds  was  reported  in  50 
per  cent  solution  and  25,108,003  pounds  as  fused. 
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Table  3  shows  the  prices  paid  for  preservatives  during  the 
year,  and  it  can  be  seen  that  they  cover  rather  a  wide  range, 
especially  those  paid  for  the  four  classes  of  oils.  In  some  regions 
oil  prices  almost  reached  pre-war  normals,  while  In  others  they 
were  exceedingly  high.  The  prices  paid  for  zinc  chloride  in  1921 
show  a  slight  increase  over  those  of  1920  in  all  regions. 

The  importation  of  foreign  oil  to  the  United  States  in  1921 
amounted  to  28,242,307  gallons,  nearly  three  times  that  which 
was  obtained  abroad  the  year  before.  This  large  increase  was 
probably  due  to  existing  world  conditions,  the  wood-preserving 
plants  in  this  country  doubtless  taking  advantage  of  the  rates  of 
exchange  current  during  the  year  and  placing  orders  abroad. 
Table  4  shows  the  actual  amount  of  creosote  oil  that  was  im- 

iTable  4.— Monthlt  Imports  of  Foreign  Crbosote— 1920-1921* 


Month 


January . 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December. 

Total 

*FIirures  of  Bureau  of  Foreign  and  Domestic  Commerce. 


1920 


GalUtfUf 
8,002,222 

45.295 

2S6.942 

962.664 

42,222 

989.878 

988,178 

8,529,007 

1,044.252 

5,226,884 

2,847,681 

51,292 


18.427,152 


1921 


GaUvns 
5.023,682 

27.782 
5.080,204 
8.120,836 

33.406 
1.305.947 
2.692.786 
3.909,868 
8.556,110 
7,649.791 
1.542.111 
2.732,805 


36.574,728 


ported  into  this  country  during  1920  and  1921.  The  total  for 
1921  was  36,574,728  gallons,  while  the  quantity  reported  as 
having  been  used  by  the  treating  plants  during  the  year  was 
28,242,307  gallons.  The  fact  that  some  of  the  plants  had  on 
hand  at  the  close  of  1921  some  of  the  oil  purchased  during  that 
year  accounts  for  a  large  part  of  the  difference  in  the  two  figures. 
The  balance  was  consumed  no  doubt  by  purchasers  of  small 
quantities  of  oil  for  use  in  the  brush  treatment  of  wood  and  by 
manufacturers  of  shingle  stains  or  proprietary  preservatives. 
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Table  5  presents  figures  showing  comparatively  the  quantities 
of  foreign  and  domestic  creosote  consumed  by  the  treating 
plants  of  this  country  each  year  from  1909  to  1921  inclusive.  As 
indicated  in  the  table  referred  to  28,242,307  gallons  of  creosote 
was  reported  by  the  treating  plants  in  1921  as  having  been  ob- 

Tabub  5.— Relative  Quantity  of  Domestic  and  Imported  Creosote  Used 
BT  THE  Treating  Plants  or  the  United  States.  1909  to  1021 


Year 


1009.. 
1910.. 
1911.. 
1912.. 
1918.. 
1914.. 
1913., 
1916.. 
1917., 
1918., 
1919. 
1920. 
1921. 


Domestic 
creosote 

Percent 
of  total 

QaUom 

18,802.171 

27 

18.184.855 

29 

21.510.629 

29 

81.185.195 

87 

41.700  167 

88 

28,026.870 

85 

48.858.485(a) 

54 

46.754.818(b) 

52 

57.282.596(c) 

76 

50.610.650(d) 

96 

50.062.278  (e) 

90 

59,181.828  (f) 

86 

48,270.972  0?) 

68 

Imported 
creosote 

Percent 
oftoUl 

Qallmu 

87.560,041 

78 

45,081.916 

71 

51.516,706 

71 

52,581.295 

68 

66.678,192 

62 

51.307,786 

65 

87.501.007 

46 

48.649,931 

48 

18.259.141 

24 

2.165.786 

4 

6.493.974 

10 

9.575.680 

14 

28.242,807 

87 

Total 

creosote 

used 


Gallon* 
51.426,212 
63,266.271 
78.027,835 
83,666,490 
106,378,359 
79.334,606 
80.869.442 
90,404.749 
75.541.787 
52.776,886 
66,556,247 
68,757,508 
76.518.279 


(a) 
(b) 
(c) 
(d) 
(e) 


(f) 
(fr) 


41, 33), 890  gallons  coal-tar  creosote  and  2.024.545  gallons  water-fras  tar. 

45.318.735       "  "  **     1.436.083       *' 

54.305.204       "  **  **  -     2.977.392       " 

47.787.998       "  *'  "  "     2.822.652       " 

24.286,851  srallons  distillate  coal-tar  creosote:  31.292.661  irallons  creosote  coal- 
tar  solution;  1,148.034  srallons  refined  water-gras  tar;  and  2.334.727 
gallons  water-sras  tar  solution. 

25.483,230  frallons  distillate  coal-tar  creosote;  27,921.614  irallons  creosote  coal- 
tar  solution;  1.377.702  gallons  refined  water-fras  tar;  and  4.399.282 
sullons  water-sras  tar  solution. 

19.460.500  irallons  distillate  coal-tar  creosote;  23.283,046  gallons  creosote  coal- 
tar  solution;  3,185.610  gallons  refined  water-gas  tar;  and  2,391,816 
gallons  water-gas  tar  solution. 


tained  from  abroad.  Of  this  quantity  21,051.139  gallons  were 
imported  from  England  and  7,191,168  gallons  were  obtained 
from  Germany. 

Preservatives  Used  and  Material  Treated  by  Reirlons 

In  the  compilation  of  these  statistics  the  plan  followed  in  past 
years  of  dividing  the  country  into  five  regions  was  again  adopted. 
These  regions  are  clearly  indicated  on  the  accompanying  map, 

80— A.  W.  P.  A, 
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and  were  selected  originally  because  the  area  embraced  in  them 
conforms  closely  to  the  principal  forest  regions  of  the  country. 
Table  6  shows  comparatively  for  1920  and  1921  not  only  the 
quantity  of  preservatives  consumed  in  the  various  regions  but 
also  the  amount  of  the  different  classes  of  material  treated  by 
plants  included  in  each. 

Atlantic  Coast  Rei^on 

In  the  Atlantic  Coast  Region  in  1921  a  total  of  23  plants,  or 
one  more  than  reported  in  1920,  were  in  active  operation.  They 
consumed  21,038,299  gallons  of  creosote  and  occupied  second 
place  in  the  consumption  of  oil.  Of  the  quantity  used  12,669,- 
436  gallons  were  of  domestic  manufacture  and  8,368  863  gallons 
were  of  foreign  importation.  These  plants  also  used  2,238,899 
pounds  of  zinc  chloride  and  53,800  gallons  of  miscellaneous  pre- 
servatives in  the  preservative  treatment  of  wood  during  the  year. 

The  plants  of  this  region  treated  6,247,676  hewed  and  2,179,- 
933  sawed  crossties,  or  a  total  of  8,427,609,  the  third  largest 
quantity  reported  by  any  of  the  five  regions. 

In  the  Atlantic  Coast  Region  in  1921  there  were  subjected  to 
treatment  8,577  poles  and  456,276  linear  feet  of  piles,  as  com- 
pared with  18,472  of  the  former  and  2,589,375  linear  feet  of  the 
latter  the  year  before. 

In  1921  the  region  ranked  third  in  the  treatment  of  construc- 
tion timbers  with  a  total  of  22,500,032  board  feet  or  230,671 
board  feet  less  than  was  reported  in  1920. 

In  addition  to  the  material  mentioned  above,  the  plants  of 
this  region  also  treated  305,132  square  yards  of  wood  blocks, 
60,355  cross  arms  and  908,103  board  feet  of  miscellaneous  lum- 
ber. 

Southern  Coast  Region 

The  plants  of  this  region  have  always  been  the  leaders  in  the 
consumption  of  creosote  oil.  In  1921  the  34  plants  that  were 
active  again  ranked  first  in  this  respect,  their  total  consumption 
of  this  preservative  being  33,291,038  gallons,  or  nearly  50  per 
cent  of  the  total  quantity  used  by  the  plants  throughout  the  en- 
tire country.  Of  the  quantity  used  17,276,561  gallons  were  ob- 
tained from  manufacturers  in  this  country  while  16,014,477 
gallons  were  imported,  the  latter  constituting  nearly  double  the 
quantity  of  foreign  oil  reported  by  any  of  the  other  regions.  This 
region  ranked  second  in  the  consumption  of  both  zinc  chloride 
and  paving  oil  with  a  total  of  15,  689,  182  pounds  of  the  former 
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and  420,763  gallons  of  the  latter.  There  were  also  used  by  this 
group  of  plants  305,223   gallons  of  miscellaneous  preservatives. 

The  plants  of  the  Southern  Coast  Region  occupied  second  place 
in  the  treatment  of  crossties,  the  total  being  17,712,028.  Of 
these  11,849,055  were  hewed  and  5,862,973  were  sawed. 

The  region  also  ranked  second  in  the  treatment  of  wood  blocks, 
the  total  quantity  reported  being  791,734  square  yard^,  or  161,- 
752  square  yards  more  than  were  treated  in  the  region  the  year 
before. 
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In  the  treatment  of  the  five  other  classes  of  material,  including 
piles,  poles,  cross  arms,  miscellaneous  material  and  construction 
timbers  the  Southern  Coast  Region  took  the  lead  over  all  others. 
The  quantity  of  construction  timbers  treated  was  81,079,195 
board  feet,  or  considerably  more  than  half  of  the  total  of  142,- 
520,494  board  feet  reported  by  the  plants  of  all  five  regions. 

Interior  Eastern  Region 

In  1921  there  were  35  plants  actively  engaged  in  the  treat- 
ment of  wood  in  this  region,  or  4  more  than  reported  in  1920. 
They  consumed  17,413,496  gallons  of  creosote,  the  third  largest 
quantity  reported,  of  which  15,354,462  gallons  were  domestic 
and  2,059,034  gallons  of  foreign  manufacture.  The  plants  of  the 
region  lead  in  the  consumption  of  zinc  chloride  with  a  total  of 
22,616,255  pounds.  They  also  ranked  first  in  the  use  of  paving 
oil,  with  a  consumption  of  640,000  gallons,  while  in  the  matter 
of  miscellaneous  preservatives  they  occupied  second  place  with 
669,703  gallons. 

The  plants  of  the  Interior  Eastern  Region  took  first  place  in 


Digitized  by  VjOOQIC 


470  F]lGHTEENTH  AnNUAL  MeETING 

the  treatment  of  crossties.  The  number  reported  was  20,434,- 
841,  consisting  of  14,383,682  hewed  and  6,051,159  sawed  ties. 

In  the  treatment  of  piles  and  poles  the  plants  embraced  in  this 
region  ranked  third  and  second  respectively  with  838,894  linear 
feet  of  the  former  and  233,053  of  the  latter.  These  plants  took 
first  place  in  the  treatment  of  wood  blocks  with  1,251,417  square 
yards,  while  the  quantity  of  construction  timbers  which  they 
impregnated  with  preservatives  was  24,602,316  board  feet,  or 
the  second  largest  quantity  reported. 

In  addition  to  the  material  already  enumerated  there  were 
reported  by  the  plants  of  the  Interior  Eastern  Region  in  1921  a 
total  of  1,248  cross  arms  and  1,942,218  board  feet  of  miscella- 
neous lumber. 

Interior  Western  Region 

The  plants  in  active  operation  in  this  region  in  1921  numbered 
15,  or  2  more  thjjn  reported  the  year  previous.  They  used  a 
total  of  1,772,229  gallons  of  creosote,  or  the  smallest  quantity 
reported  by  any  of  the  five  regions.  Of  the  amount  consumed 
1,578,092  gallons  was  obtained  from  manufacturers  in  this  coun- 
try while  194,137  gallons  was  procured  abroad.  The  plants, 
however,  occupied  third  place  in  the  consumption  of  zinc  chloride, 
the  quantity  reported  being  6,704,545  pounds,  or  1,758,078 
pounds  more  than  was  used  in  1920.  In  the  use  of  miscellaneous 
preservatives  this  group  of  plants  ranked  first  with  a  total  con- 
sumption of  733,011  gallons.  They  used  no  paving  oil  either  in 
1921  or  1920. 

A  total  of  4,833,569  crossties  were  treated  in  this  region  dur- 
ing the  period  covered  by  this  report,  which  represents  an  in- 
crease over  the  number  reported  in  1920  of  1,321,593.  Of  the 
total  quantity  run  through  the  treating  cylinders  2,240,913  were 
hewed  and  2,592,656  were  sawed.  These  plants  treated  only 
8,948  linear  feet  of  piles  in  1921  as  compared  with  185,320  linear 
feet  in  1920,  while  the  number  of  poles  subjected  to  treatment 
was  less  than  the  year  before  by  36,335. 

The  plants  of  this  region  also  reported  the  treatment  of  600 
square  yards  of  wood  blocks,  6,214,702  board  feet  of  construction 
timbers,  52  cross  arms  and  103,441  board  feet  of  miscellaneous 
lumber. 

Pacific  Coast  Rc^on 

Fifteen  plants,  the  same  number  that  reported  in  1920,  were 
active  in  this  region  in  1921.  They  consumed  2,998,217  gallons 
of  creosote,  4,126,479  pounds  of  zinc  chloride  and  18,557  gallons 
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of  miscellaneous  preservatives.  Of  the  creosote  used  1,392,421 
gallons  were  of  domestic  m&nufacture  and  1,605,796  gallons  were 
of  foreign  Importation. 

In  1921  the  plants  of  this  region  treated  2,876,863  sawed  ties 
and  1,098,605  hewed  ties,  the  latter  figure  representing  an  in- 
crease of  nearly  a  million  ties  over  the  quantity  of  hewed  ties 
reported  the  year  before. 

The  quantity  of  piling  that  was  run  through  the  cylinders  of 
this  group  of  plants  during  the  year  covered  by  this  report  was 
1,325,809  linear  feet,  while  the  number  of  poles  treated  was 
70,198. 

These  plants  also  impregnated  with  preservatives  14,128  square 
yards  of  wood  blocks,  8,124,249  board  feet  of  construction  tim- 
bers, 8,101  cross  arms  and  2,549,445  board  feet  of  miscellaneous 
lumber. 


I9£l 
1920 
1919 

i9ia 

1917 
1916 
1915 
1914 
1913 
1912 
1911 
1910 
1909 


CU    TECT- MILLIONS 

CROSS -TIES   TREATED 


Preservation  of  Crossties 


As  previously  mentioned  in  this  report,  the  wood-preserving 
industry  in  this  country  has  been-  built  up  largely  upon  the  treat- 
ment of  railroad  timber,  especially  crossties.  That  this  class  of 
material  still  contributes  heavily  to  the  total  quantity  of  wood 
treated  in  the  United  States  each  year  is  evidenced  by  the  fact 
that  of  the  201,643,228  cubic  feet  of  wood  treated  in  1921  over 
75  per  cent,  or  166,150,545  cubic  feet  were  crossties.  The  total 
number  of  ties  treated  during  the  year  was  55,383,515,  of  which 
35,819,931  were  hewed  and  19,563,584  were  sawed. 

The  crossties  treated   in   the   largest   quantity   were  those   of 
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yellow  pine,  the  total  number  reported  being  21,511,719.  Oak 
ties  ranked  second  with  12,838,157  and  Douglas  fir  ties  were 
third  with  4,960,115.  Other  ties  treated  in  any  quantity  were 
those  of  western  pine,  beech,  gum,  tamarack,  maple,  birch,  elm 
and  hemlock.  The  number  of  ties  of  the  difTerent  species  of 
wood  reported,  the  percentage  of  the  total  which  each  represents, 
and  the  number  treated  with  the  various  preservatives  used  are 
shown  in  Table  7. 

Table  8  shows  the  number  of  ties  treated  in  1921  by  classes 
and  types.  As  can  be  seen  from  this  table,  the  bulk  of  the  ties 
treated  are  those  intended  for  use  on  steam  railroads.  Of  the 
total  number  of  ties  of  this  type  that  were  subjected  to  preserva- 
tive treatment  during  the  year,  2,528,177  were  adzed,  1,173,810 
were  bored,  8,091,272  were  both  adzed  and  bored  and  42,434,212 
were  neither  adzed  nor  bored.  Of  the  ties  intended  for  use  on 
electric  roads  50,965  were  adzed,  2,812  were  bored,  none  were 
both  adzed  and  bored,  and  1,102,267  were  neither  adzed  or  bored. 

Tabus  8.— Crossties  Treated,  by  Classes  and  Types,  in  1021 


Class  of  tie 

Adzed 

Bored 

Adzed  and 
bored 

Not  adzed 
or  bored 

Total 

Steam  railroad 

Electric  railroad 

2.528,177 
50.965 

1,173.810 
2.812 

8.001,272 

42.434,212 
1,102,207 

54,227.471 
1, ICO. 044 

Total 

2.570.142 

l.m,«22 

8.001,272 

43.530,470 

55,383.515 

A  total  of  22,046,466  crossties  were  treated  with  creosote  In 
1921  and  30,265,947  with  zinc  chloride.  The  number  of  ties 
impregnated  with  the  zinc-creosote  emulsion  was  3,061,234,  while 
9,868  were  subjected  to  treatment  with  miscellaneous  preserva- 
tives. 

In  treating  ties  with  creosote  an  average  absorption  of  7.21 
pounds  per  cubic  foot  was  obtained.  Where  zinc  chloride  was 
used  the  average  quantity  of  preservative  that  was  forced  into 
the  wood  was  0.48  pound  per  cubic  foot.  With  the  use  of  the 
zinc-creosote  emulsion  the  injection  amounted  to  0.49  pound  of 
zinc  and  2.75  pounds  of  creosote.  Practically  all  of  the  wood- 
preserving  processes  used  commercially  were  employed  in  the 
treatment  of  crossties. 

The  average  life  of  an  untreated  crosstie  is  estimated  at  7% 
years.  When  treated  its  average  life  is  increased  to  about  15 
years.     Approximately  100  million  ties  are  used  annually  by  the 
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4liilroads  of  the  country  and  about  half  of  these  are  treated.  If 
all  were  subjected  to  treatment,  future  yearly  requirements  would 
be  reduced  25  per  cent,  which  on  the  basis  of  30  board  feet  per 
tie  would  mean  an  annual  saving  of  750  million  board  feet  of 
wood. 

Preservation  of  Piles 

During  1921  a  total  of  8,268,519  linear  feet  of  piles  were 
reported  treated  by  the  plants  throughout  the  country.  This 
represents  a  decrease  of  3,697,393  linear  feet,  or  30  per  cent  from 
the  number  subjected  to  treatment  in  1920.  Although  piles 
treated  were  principally  of  southern  yellow  pine  and  Douglas  fir. 
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a  small  quantity  of  cypress,  oak  and  western  red  cedar  were  also 
reported.  Of  the  total  quantity  of  piles  treated  5,638,592  linear 
feet,  or  nearly  70  per  cent  were  reported  by  the  plants  of  the 
Southern  Coast  Region. 

The  bulk  of  the  piles  reported  were  impregnated  with  creosote. 
Approximately  100,000  linear  feet  were,  however,  treated  with 
creosote  in  mixture  with  zinc  chloride,  and  a  very  few,  less  than 
500  linear  feet,  were  preserved  with  zinc  chloride  alone.  The 
use  of  zinc  chloride  in  the  treatment  of  piling  constitutes  a  new 
departure  in  wood  preservation.  Since  this  salt  has  a  tendency 
to  leach  out  of  the  wood  under  the  action  of  water.  It  is  rarely 
employed  as  a  preservative  for  piling. 

In  the  treatment  of  piles  with  creosote  an  average  of  13.20 
pounds  of  oil  per  cubic  foot  were  forced  into  the  wood.    For  those 
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piles  treated  with  the  zinc-creosote  emulsion  the  average  absorp- 
tion per  cubic  foot  was  0.49  pound  of  the  former  and  3.15  pounds 
of  the  latter.  Those  piles  that  were  subjected  to  treatment  with 
zinc  chloride  alone  carried  the  heavy  injection  of  0.89  pound  per 
cubic  foot. 

Our  forests  are  called  upon  annually  to  furnish  approximately 
50  million  linear  feet  of  piles,  of  which  not  more  than  one-flfth 
are  subjected  to  preservative  treatment.  Untreated  piles  on  an 
average  fail  from  decay  and  the  attacks  of  marine  borers  in  sea 
water  in  from  1  to  4  years,  and  last  up  to  a  maximum  of  perhaps 
12  to  15  years  when  used  on  land.  Piles  that  have  been  given 
a  full  pressure  treatment  of  creosote  may  give  from  15  to  30 
years  service,  or  even  more  depending  upon  the  use  to  which 
they  are  put.  Since  most  piles  are  of  saw  timber  size,  some 
idea  can  be  obtained  of  the  saving  in  wood  possible  if  all  piles 
are  treated. 
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Preservation  of  Poles 

In  1921  a  total  of  622,685  poles  were  subjected  to  preservative 
treatment.  Of  this  number  3^2,947  were  given  butt  treatment 
only,  while  259,738  received  full  length  pressure  treatment.  The 
number  reported  for  the  year  exceeded  the  585,781  treated  in 
1920  by  36,904.  As  previously  mentioned,  these  statistics  are 
based  only  on  material  treated  at  regular  pressure  and  open  tank 
plants  and  do  not  therefore  include  brush  treated  poles  or  those 
subjected  to  treatment  in  small  quantities  with  temporary  equip- 
ment. 


Digitized  by  VjOOQIC 


476 


Eighteenth  Annual  Meeting 


The  principal  species  of  wood  represented  among  the  poles 
reported  were,  in  the  order  of  their  importance  according  to 
quantity  treated,  cedar,  southern  yellow  pine,  chestnut  and  Doug- 
las fir. 

All  of  the  poles  reported  In  1921  were  treated  with  creosote. 
The  full  cell,  Lowry  and  Rueping  were  the  pressure  processes 
employed,  in  connection  with  which  an  average  absorption  of 
9.96  pounds  per  cubic  foot  was  obtained.  In  addition,  the  open 
tank,  or  nonpressure  process,  was  employed  to  a  considerable 
extent  in  treating  poles  during  the  year. 

Approximately  4  M  million  poles  are  required  each  year  by  the 
principal  classes  of  consumers  throughout  the  country.  Since 
each  pole  produced  usually  represents  the  cutting  down  of  one 
tree,  it  follows  that  in  the  production  of  the  country's  pole  re- 
quirements alone  close  to  4  ^4  million  trees  are  removed  from  the 
forests  each  year.  The  average  number  of  poles  treated  annually, 
based  on  figures  compiled  for  the  last  8  years,  is  about  275,000, 
or  less  than  7  per  cent  of  the  total  number  used  each  year.  Thor- 
oughly treated  poles  will  give  at  least  double  the  life  of  untreated 
poles,  and  here  again  a  large  amount  of  timber  could  be  conserved 
If  all  poles  were  given  preservative  treatment.  The  steady  increase 
in  the  use  of  treated  poles  during  the  last  few  years  is  encouraging. 

Preservation  of  Wood  Blocks 

The  plants  of  this  country  treated  2,363,011  square  yards  of 
wood  blocks  during  1921,  or  approximately  200,000  square  yards 
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less  than  were  reported  the  year  before.  Of  the  total  quantity 
treated  1,209,895  square  yards  were  intended  for  use  in  outside 
paving  and  1,153,116  square  yards  for  inside  flooring.  With 
the  exception  of  15,025  square  yards  of  Douglas  fir  blocks  the 
total  quantity  reported  were  of  yellow  pine. 

Creosote  and  paving  oil  were  the  two  preservatives  used  in  the 
treatment  of  wood  blocks. 

Preservation  of  Construction  Timbers 

Construction  timbers  include  bridge  and  dock  timbers,  switch 
ties  and  similar  heavy  material  required  for  structural  purposes. 
The  quantity  of  material  of  this  kind  reported  as  treated  in  1921 
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by  the  plants  of  the  United  States  was  142,520,494  board  feet. 
The  plants  of  the  Southern  Coast  Region  ranked  first  in  the 
treatment  of  this  class  of  material  with  a  total  of  81,079,195 
board  feet.  Those  of  the  Interior  Eastern  Region  came  second 
with  24,602,316  board  feet,  and  the  third  largest  quantity,  or 
22,500,032  board  feet,  was  treated  by  the  plants  of  the  Atlantic 
Coast  Region. 

Practically  all  of  the  wood-preserving  processes  used  commer- 
cially were  employed  in  the  treatment  of  construction  timbers. 
Where  creosote  was  the  preservative  used  an  average  injection 
of  10.21  pounds  per  cubic  foot  was  obtained.  For  zinc  chloride 
it  was  0.496  pound  per  cubic  foot.  In  the  case  of  the  zinc-creo- 
sote mixture  0.60  pound  of  zinc  and  5.10  pounds  of  creosote  were 
forced  Into  the  wood  per  cubic  foot. 
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Presenration  of  Cross  Arms 

Cross  arms  to  the  number  of  175,403  were  reported  treated  in 
1921.  This  represents  a  decrease  of  338,807  from  the  514,210 
reported  in  1920.  Of  the  total  number  treated  105,647  or  60 
per  cent  were  reported  by  the  plants  of  the  Southern  Coast  Re- 
gion. Creosote,  the  only  preservative  used,  was  forced  into  the 
wood  by  the  full  cell  and  Rueping  processes,  and  the  average 
absorption  was  9.20  pounds  per  cubic  foot. 
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Pi*e8ervation  of  Miscellaneous  Limnber 

A  wide  range  of  wooden  commodities  is  covered  by  this  classi- 
fication, including  pipe  staves,  electric  wire  conduit,  shingles, 
posts,  pole  butts,  anchor  slugs,  pole  steps,  crossing  plank,  mine 
props  and  lagging,  tie  plugs  and  miscellaneous  lumber  and  di- 
mension material.  The  total  quantity  of  such  material  reported 
as  treated  in  1921  was  10,055,189  board  feet,  or  less  by  4,809,085 
board  feet,  than  was  reported  the  year  previous. 

Creosote,  zinc  chloride  and  creosote  in  mixture,  and  zinc. chloride 
were  the  preservatives  used  in  treating  miscellaneous  lumber.  With 
the  first  mentioned  an  average  absorption  of  9.14  pounds  per  cubic 
foot  was  obtained,  with  the  zinc-creosote  emulsion  it  was  0.49  pound 
of  the  zinc  and  2.91  pounds  of  the  creosote,  and  with  the  straisbt 
zinc  an  average  of  0.483  pound  per  cubic  foot  was  forced  into  the 
wood.  The  Burnett,  Card,  full  cell,  Lowry,  Rueping  and  open  tank 
processes  were  used. 
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Conditions  as  they  exist  in  mine  tunnels  and  other  underground 
workings  are  most  advantageous  for  rapid  decay  in  timber  used 
for  such  purposes  as  lagging,  props  and  brattice.  A  very  few  of 
the  mining  companies  appreciate  the  saving  possible  through  the 
use  of  treated  wood.  Most  of  them  give  the  wood  which  they 
use  no  treatment  at  all.  The  annual  consumption  of  round  mine 
timbers  alone  is  around  250  to  300  million  cubic  feet,  and  un- 
treated they  require  renewing  every  two  or  three  years.  When 
treated  their  life  is  increased  several  hundred  per  cent.  If  all 
of  this  timber  which  is  used  In  permanent  locations  were  treated 
another  big  forward  step  in  the  economical  ultillzatlon  of  our 
forest  resources  would  be  taken. 
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Treated  shingles,  even  of  timber  not  naturally  resistent  to 
decay,  should  give  from  30  to  45  years  service.  Untreated  they 
have  a  life  of  from  10  to  15  years.  The  total  quantity  of  wood 
consumed  annually  in  the  manufacture  of  this  class  of  product*  is 
approximately  900  million  board  feet,  and  the  quantity  treated 
is  so  small  as  to  be  almost  negligible.  If  the  entire  output  of 
shingles  were  subjected  to  preservative  treatment,  it  is  at  once 
apparent  that  a  large  saving  in  timber  would  be  effected  from  this 
source  alone. 

Table  9  shows  in  cubic  feet  the  total  quantity  of  the  different 
classes  of  material  reported  treated  with  the  various  kinds  of 
preservatives  used  for  the  years  1909  to  1921  inclusive. 
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WOOD-PRESERVING  PLANTS  IN  UNITED  STATES,  CANADA  AND 

MEXICO 

PRESSUBE    PB0CES8E8 
UNITED  STATES 


Headquarters 

Location  of  Plant 

Year 
Built 

Cylinders 

MnnngiDg  Company 

Dfam- 
NO.      et«- 
1  Inches 

Lenfftb 

American  Oreosotlng  CX> 

American  C^eosotlng  Go 

American  Oreosotlng  CX> 

American  Oreosotlng  Oo 

American  Oreosotlng  Oo 

American  Oreosotlng  Oo 

American  C^eosotlng  Oo 

New  York,  N.  Y 

Louisville,   Ky 

Louisville,   Ky 

Louisville,    Ky 

Louisville,   Ky 

Louisville,    Ky 

Louisville,    Ky 

Newark.  N.  J 

Indianapolis,  Ind 

Marlon,   lU 

Springfield.  Mo 

Kansas  Cfty.  Mo 

Rusfiell,  Ky 

Hugo.  Okla,  

1906 

1913 
1907 
1917 
1007 
1916 
1907 

11 

78 
78 
64 
84 
84 
84 
84 
84 

106 
166 
134 
1S4 
134 
134 
134 
134 

American  Oreosote  Works... 

American  Oreosote  Works... 
American  Oeosote  Works... 

New  Orleans,  La 

New  Orleans.  La 

New  Orleans,  La 

Southport,  nr.                      | 

New  Orleans    '  1901 

Louisville.   Mjss 1OT2 

Wlnfield.  La '  1900 

11 
11 

84 

106 

108 

72 

72 

172 
172 
172 
126 
80 

American   Wood  Pipe   Oo... 

Tacoma.  Wash 

Tacoma,  Wash 1921 

72    1         40 

Anaconda  Copper  Min.  Oo.. 

Butte,  Mont 

Rocker,   Mont 1910 

72    j         4S 

A.  T.  A  8.  P.  By.  Oo 

Topeka,   Kans 

Albuquerque,  N.  Mex 1  1908 

74     1       132 

AUantic  Coast  Line  R.B.  Oo. 

Wilmington,  N.  O... 

Gainesville,   Fla |  1912 

74            US 

Atlantic  Oreo.  A  W.  P.  Wks. 

Norfolk,  Va 

Norfolk,  Va '  1901 

1 

78             62 
78             82 
78           126 

Ayer  A  Lord  TI©  Oo 

Chlcairo    III       .... 

Grenada,  MJss T 

1904 

1907 

74     1       128 

Ayer  A  Lord  TI©  CO 

Chicago,  111 

Argenta,  Ark 

74    '     las 

Ayer  A  Lord  Tie  Oo 

Chicago,  m .". 

Oarbondale,  III 1902 

72           122 

74           132 

Baltimore  A  Ohio  R.  R.  Oo. 

Baltimore,  Md 

Spring  Green,  W.  Va 1912 

84     1       133 

Boston  Elevated  Ry.  Co.... 

Boston,  Mass 

S.   Boston,  Mass 

1916 

90     1         SI 

Buf.,  Roch.  A  Plttsb.  B.  R.. 

Rbchester,  N.  Y 

Bradford,   Pa 

1910 

75 

96 

Bunk.  H.  A  Sullivan  Mfg.Oo. 

Kellogg.   Idaho    

Kellogg.  Idaho 

19C8 

84 

10 

Oarbollnoum  Wd.  Pree.  Co.. 

Portland,  Ore.  

Portland,  Ore.   

1901 

Opntral  Oreosotlng   Oo 

diieago,  111 

Finney,  Ohio  

1918 

2 

72 

184 

Central  of  Ga.  B.  R  Oo 

Biacon,    Ga 

Macon,  Ga,  '  1912 

2 

84 

116 

Central  R  R  of  New  Jersey 

Port  Reading,  N.  J.. 

•Port  Reading,  N.  J 1912 

2 

88 

140 

Charlotte  Har.  A  No.  By.Oo. 

Boca  Grande,  Pla... 

Hull,   Fla 1OT2 

1 

74 

78 

O..  BL  A  Q.  R  R  Oo 

C,  R  A  Q.  R  R  Oo 

Chicago,  111 

Chicago,  111 

Galeeburg,   ni 1907 

Sheridan,  Wyo 1899 

5 
2 

74 
74 

132 
132 

Ctiicago  A  X.  W.  Ry.  Co 

Chicago  A  X.  W.  Ry.  Co.... 

Chicago.  Ill 

Chicago,  111 

F^canaba,  BAich 

190S 
1915 

8 

1 

72 
72 

112 

Rlverton,  Wyo 

IW 

Colman  Co.,   J.  M 

flattie.  Wash 

W.  Seattle,  Wash 1884 

8 

75 

120 

Coloni  al    Creosotlng    Oo 

Louisville.  Ky 

Bogalusa,  La 1912 

2 

72 

134 

Columbia   Oreosotlng  Co.... 

Portland,   Ore.    . . .  ] 

Linnton,  nr.  Portland.      }   1912 
Ore.                                  J| 

11 

72 
72 

132 
66 

•  Operated  Jointly  with  Philadelphia  A  Reading  R.  RL  Co. 
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Headquarters 

Location  of  Plant 

Year 
Buflt 

Cylinders 

Managing  Company 

Nto. 

Diam- 
eter 
Incbes 

licngtb 
Feet 

L>>iDpre80ed  Wood  Pre.  Oo... 

andnnati,  O 

anclnnatl,  O ] 

1921 
1909 

1 
2 

72 
72 

100 
76 

CXHitinental  Tie  A  Lbr.  Co.. 

Denvd,  Oolo 

Cimarron,  N.  M 

1913 

1 

84 

87 

Kl  Paao  A  S.  W.  R.  B.  Oow. 

£1   Paso,   Texas 

Alamogordo,  N.  Mex 

1902 

2 

72 

106 

Kppinger  &  Russell  Oo 

Kppinger  A  Russell  Oo 

New  York.  N.  Y 

New  York,  N.  Y 

Long  Island  City,  N.  Y... 
Jacksonville,  Pla 

1878 
1909 

4 

3 

72 
84 

100 
130 

P>ed€ral   C^^osotlng   Oo 

P*eder a]    Ok^oso ting    Oo 

Louisville,  Ky 

Louisville,  Ky 

Louisville,  Ky.  

Louisville,  Ky 

Louisville,  Ky 

Bound  Brook,  N.  J 

Toledo,  Ohio  

1909 
1909 
1010 
1909 

iftn 

1 
3 
2 

1 
1 

84 
84 

84 
84 
84 

150 
134 

!F^ede^al   Oreosoting   Oo 

Rome,  N.  Y 

150 

"Pederal    Oreosoting   Oo 

Pat^rson.  N.  J 

160 

Federal    Oreosoting   Oo 

Livingston  Manor.  N.  Y.. 

182 

Georgia  Oreosoting  Co 

Louisville,  Ky 

Brunswick,   Ga 

1915 

2 

84 

121 

Georgia  By.  A  Power  Co 

Atlanta,  Ga 

Atlanta,  Ga 

1 

72 

50 

Gulf  port  Oreosoting  Oo 

Gulfport,  Miss 

Gulfport,   Miss 

1906 

2 

84 

120 

Hattlesburg  Oreosoting  Oo.. 

Hattlesburg.  Miss.... 

Hattlesburg,  Miss.  

1920 

2 

84 

150 

Indiana   Oreosoting  Oo 

Louisville.   Ky 

Bloomington,  Ind 

1907 

1 

84 

134 

Tndlana   Tic   Oo 

Bvansville,  Ind 

Evansvllle,  Ind 

Evansvllle,    Ind 

1907 
1000 

2 
2 

72 
72 

110 

Indiana   Tie   Oo 

Jappa.   Ill 

110 

Tndlana  Zinc  Oreosoting  Co. 

Terre  Haute,  Ind.... 

Terre  Haute,  Ind | 

1P04 
1912 

2 
2 

72 
132 

120 
20 

Interstate  Public  Service  Oo 

Indianapolis,  Ind.   .. 

Columbus.  Ind 

1909 

1 

72 

45 

Inn  Oreo.  &  Oon.  Co 

IntT  Oreo.  &  Oon.  Cq 

Galveston,  Tex 

Galveston,  Tex 

Galveston.  Tex 

Beaumont,  Texas  , 

Galveston,  Texas   

1892 
1897 
1906 

1002 

1 
1 

fl 

106 

72 
114 
72 

140 
100 

Int'l  Oreo.  &  Oon.  Co 

Texarkana,  Ark 

165 

125 

Jennlson-Wtlgbt   Oo 

Toledo,  Ohio  

Toledo.  Ohio  

1910 

2 

72 

130 

Kettle  River  Oo 

Madison,  111 

Madison.  Ill    

1909 

4 

84 

135 

L.  &  N.  R  R  Oo 

Louisville.  Ky 

LouJsvIUe,  Ky 

Guthrie,   Ky 

1913 

1895 
1916 

{1 

1 
1 

84 
72 
72 

84 

138 

L.  &  N.  R  R.  Oo 

Gautier,  Miss / 

115 
133 

133 

Los  Angeles  A  8.  L.  RR  Oo. 

Los  Angeles,  Calif.. 

Zinc,  Calif 

1908 

2 

72 

117 

Michigan  Wood  Pres.  Co,... 

Pittsburgh.  Pa 

Reed   City.   Mich 

1913 

1 

90 

90 

Midland  Oreosoting  Oo 

Toledo,   Ohio    

Granite   City,  111 

1917 

3 

74 

iin 

Mo.,  Kan.  &  Tex.  Ry.  Oo... 

St.  Louis,  Mo 

Denison.  Texas  

1909 

4 

72 

108 

Moss  Tie  Oo.     T.  J 

8t    Louis.  Mo 

St    Louis,  Mo 

St.  Louis.  Mo 

Mt.  Vernon,   111 

1809 
1921 

1921 

2 
1 
1 
9 

74 
74 
74 
76 

132 

Mosff  Tie  Oo.,  T.  J 

Moss  Tie  Cto..  T.  J 

Granville,  Wis | 

E.  St.  Louis.  Ill 

118 
182 
150 
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Headquarters 

Location  of  Plant 

Year 
Built 

OylindeTB 

Managing  Company 

No. 

Diam- 
eter 
Inches 

Length 
FeH 

Nan  Lbr.  St  Oreo.  Oo 

Nafl  Lbr.  &  Cno.  Oo 

Nat'I  Lbr.  &  Creo.  Oo 

Tcxarkana,  Ark 

Texarkana,  Ark 

Texarkana,  Ark 

l>xarkana,  Texas  

Houston,  TVxas   

1910 
1912 
1930 

2 

4 

84           13S 
78            1» 

Kansas   City,  Mo 

2            80    1        84 

Norfolk  &  Western  By.  Co.. 

Roanoke,  Va 

F    Radford    Va 

1921 

2 

84     1       140 

Norfolk  Orcosoting  Oo 

Norfolk.  Va 

f    1696 
BueU  (nr.  Norfolk),  Va..     1906 

i 

11 

78           100 
78           106 

84           1S6 

Vnrth#m    Pacific   CO 

St.  Paul.  Minn 

St.  Paul,   Minn 

Bralnard,   Minn 1  1907 

Paradise.  Mont.  1  1907 

2 
2 

84           134 

VnrfhArn   I^Moiflc  Co.......... 

84           ISS 

Ohio  Wood  Preserving  Co... 

Pittsburgh,  Pa 

Orrville.  Ohio   

$1912 
!l921 

1 
1 

84             90 

90            90 

Or«.  Short  Line  B.  B.  Co... 

Salt  Lake  aty,  Utah 

Pt>catelIo,  Idaho  

$1921 
fl922 

1 
1 

84           IS 

84           U3 

OTC.-Wash.  R.  R  A  Nav.  Oo. 

Portland.  Ore.  

Wveth.  Ore 

1904 

4 

72    1      114 

PacUlc   Creosotlng   Oo 

Seattle.  Wash 

Kagle  Harbor,  Wash 1906 

8 

7S    1      125 

Pennsylvania  System   

Pennsylvania  System   

Philadelphia.  Pa.  ... 
Philadelphia,  Pa.  ... 

Mt.  Utilon,  Pa 1900 

Greenwich,   Phlla.,   Pa 1910 

1 
2 

78    1      132 
72    >      IS 

Phila.  A  Reading  By 

Port  Beading,  N.  J.. 

•Pt.  Reading,  5f.  J ^  1OT2 

2 

88 

140 

Pioneer  Lbr    &  Oreo.  Co.... 

Ensley.  Ala 

Ensley,  Ala 

1911 

1 

74 

ttt 

Pittsburg  Wood  Preserv,  Co 

Pittsburgh.   Pa 

Oonnellsvllle.  Pa 

1911 

1 

84            90 

Puget  Sound  Wood  Pres.  Oo. 

Lowell.  Wash 

Lowell,   Wash 

1896 

fl 
1 
ll 

84 
78 
74 

117 
130 

122 

Railway  Tie  Treating  Co.... 

New  York.  N.  Y 

Portable,   Pa 

1917 

s 

iff 

4B 

~ 

Republic  Creosotlng  Oo 

Republic  Creosotlng  Oo 

Indianapolis,  Ind.   .. 
Indianapolis.  Ind.   . . 
Tndfanapolls,  Ind.   .. 
Indianapolis,  Ind.   .. 
Indianapolis.  Ind.   .. 

Mobile.    Ala 

1906 
1906 
1916 
1906 

2 
1 

1 
2 

74 
74 
74 
74 

130 

Indianapolis.  Ind 

190 

Republic  Creosotlng  Oo...... 

Seattle,   Wash 

lao 

Republic  Creosotlng  Oo 

Republic  Creosotlng  Oo 

Minneapolis,   BClnn 

Norfolk,  Va 

lao 

St.  Helens  Creosotlng  Co.... 

Portland.  Ore 

St.   Helens,   Oregon '.. 

1912 

4 

84 

186 

St   Paul  A  Tflcoma  Lbr.  Co. 

Tnroma,   Wash 

Tacoma.  Wash 

1912 

1 

84 

ISO 

S"nfn  TV  Tie  &  IJbr.  P.  Oo 

'rnru>}(ii.  K«n8 

SomervUle.  Tex 

1909 

5 

74 

113 

Savannah   Creosotlng   Co.... 

^'/MT    OTl#»nns.    La 

Savannah.  Qa    

192D 

2 

96 

140 

Shrnvnnort    Orposotlug    Co.. 
Rhreveport    Creosotlng    Co.. 

T,x„icWTl0     ITv 

T«„«c,rl|lp        TTv 

Shreverort.  La 

1910 

2 

84 

134 

TJerldder,  La 

Romers.   Mont 

Somers.  Mont.   

1901 

4 

72 

110 

Southern  Creosotlng  Co 

Slidell.    La 

Slidell,  La 

(1902 
U921 

1 
2 

84 
72 

190 

190 

Southern    Pacific   Oo 

San  Pranclsco.  Oal.. 

Latham.  Ore 

1808 

2 

72 

117 

•  Operated  jointly  with  the  Central  Railroad  of  New  Jersey. 
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Headquarters 

Location  of  Plant 

Year 
Built 

Cylinders 

l£aiiagiDg  Company 

No. 

Diam- 
eter 
Inches 

Length 
Feet 

Southern   Padfle   00 

San  Pranclseo,  Cal.. 
San  Pranelseo,  Cal.. 

W    Oakland.   Oal 

1687 
1907 

11 

2 

72 

106 

Routhent   Padfle   OO.. 

Los   Angeles,    CaBf 

188 
112 

Soathem  Pay.  &  Const.  Co. 

Chattanooga,  Tenn.. 

Peneacola,  Fla 

1912 

1 

72 

90 

Southern  Wood  Prea.  Co.... 

Atlanta,   Qa 

Atlanta,  Ga 

1908 

1 

72 

100 

Tenn.  O  I.  &  &  IB.  Co 

Birmingham,  Ala 

Bessemer,  Ala 

1909 

1 

72 

65 

Texas  A  N.  O.  S.  B.  Co 

Houston,  Texas  — 

Houston,  Texas    .  * 

1690  1    5 

72 

112 

Union  Padfle  B.  R.  Co 

Omaha,  Kebra 

Laramie,   Wyo 

$1909 
1921 

2 

7S 

84 

117 

182 

U.  8.  Gov't  Wood  Pre.  Plant 

New  Orleans,  La.... 

New  Orleans,  La 

1886 

72 

125 

Western  Wood  Ptes.  Co 

Spokane,  Wash.  .... 

Tardley,  Wash 

1912 

8i 

65 

Wyckotr  Pipe  &  Creo.  Co.. 

NewTork,  N.  Y 

Portsmouth,  Va 

1881 

74 

102 

WatWns  Creosotlng  Co 

Chieago,  111 

Metropolis,  111, |}^ 

74 
74 

142 
142 

Walflh   Tie  Oo 

liinneapolls,  Minn.  .. 

Minnesota  Transfer,              1921 

2 

72 

123 

St.  Paul,  Minn. 

CANADA 


Bruce  A  Oo..  Alex 

Glasgow.  Scotland... 

Port  Frands,  Ont. 

191« 

1 

84 

T0 

Canada  Creosot.  Co.,   Ltd.. 
Canada  Creosot.  Co.,  Ltd.. 

Canada  Creosot.  Co..   Ltd.. 

Toronto,  Canada.... 
Toronto,  Canada.... 

Toronto,  Canada — 
Toronto,  Canada — 

Sydney,  N.  8 

Transcona,  Man.                ) 

(near  Winnipeg)              J 

Trenton,  Ont 

1911 
1912 

191S 
1920 

1 

11 

1 
2 

-    78 
78 
78 
84 
84 

85 
94 
136 
194 

Canada  Creosot.  Co..   Ltd.. 

Sudbury,  Ont.    

ISO 

Vaneouver,  B.  C — 

Vancouver.  B.   C    

1910 

2 

90 

100 

Dominion  Tar  A  C*iem.  Co. 
Dominion  Tar  &  Ohem.  Oo. 

Sydney,  N.  S. 

Sydney,  N.  8 

Sydney,  N.  S 

Transeona  (nr.  Winnipeg,  J 
Man.                                  S 

1911 
1912 

1 

78 
78 
78 

86 
84 

136 

Vancourer  Oreo.  Co.,  Ltd.. 

Vancouver,  B.  C 

N.  Vancouver,  B.  C. 

1916 

2 

84 

135 

CENTRAL.  AMERICA 


Truxfllo.  B.  R.  Co. 


Boston,  Mass. 


Puerto   Oa«tJlIa.    Rep.   of 
Honduras.  O.  A 


1920 


72 


MEXICO 

No  data  available  regarding  treating  plants  In  Mlncico.  The  Mexican  Central  Railroad  built  a  plant  at 
AguascaUentes.  M}»x.,  In  1901.  to  treat  railroad  ties  with  zinc  chloride.  About  the  year  1907  the  Madero  Co. 
built  a  9-retort  plant  at  Madera.  Cliihuahua.  Mex..  to  treat  railroad  tics  with  zinc  chloride. 
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Managing  Company 

Headquarters 

Location  of  Plant 

Year 
Built 

Cylinders  or  Taaki 

No. 

8Ue-Feet 

Allen  ft  Son  Co..  Otis 

LoweU.  Mass 

Lowell,  Mass 

Lowell,  Mass 

1848 

2     j    4  X   8zS0 

Allen  ft  Son  Oo.,  Otis 

Portsmouth,  N.  H 

1875 

4     ,    4  X    8X5U 

Anaconda  Oopper  Min.  Co.. 

Butte,  Mont.  

Rocker,  Mont^  

1909 

1     1   10  X  10  z  10 

Baxter  ft  Jordan 

Los  Angeles,  Calif.. 

Wilmington,  Oallf 

1911 

1 

Bennett  Field  Tie  Co 

Brookport,  111 

Brookport,  111 ^  VKO 

2     1    Sx   »xSI 

Brown   Oomoany    

Portland.  Me.  

Portland,  Me 

1888 

il     ,    5  X  11  z  S 

"^°^      (l      1     5XI1ZS) 

Oarbollneum  Wood  Pre.  Oo. 

Portland,  Ore.    

Portland,  Ore 

1910 

4     I    8x4x9 

Oarter  Bloxonend  Ploor.  Oo. 

Kansas  aty.  Mo.... 

Kensett,  Ark 

1918 

1         4x5x9 

Ch&niii  Co..  E    T 

Spokane,  Wash 

Bovll,  Idaho   

1915 

2    •    8  X  12  zll 

Homestake  Mining  Co 

Lead,  S.  I> 

Lead.  S.  D    '  190B 

1       '      J.  i«a     T  Si 

Llndslev  Bros    Oo 

Spokane,  Wash 

Spokane,  Waah 

Minneapolis,  Minn 1  1910      2    1  14  x  18  x  11 

Undslev   Bros.    Cto 

Priest  River,  Idaho '  1910      2    '    5dIa.xU 

L.  D.  McParland 

Sandpoint,  Idaho  ... 

Sandpoint,  Idaho  

1919 
1919 
19S1 

1         5  X   5  z  11 
1         9  X  IS  X  11 

1     ;    9X18XH> 

National   Pole  Oo 

Everett,  Wash 

Everett,   Wash 

19ia 

4    j  80  X   7xH 

Naugle  Pole  ft  Tie  Oo 

Naugle  Pole  ft  Tie  Oo 

Chicago,  lU 

Chicago.  Ill 

Chicagp,  111 

1912 
1930 

2    1    6  X  5x10 

Finconning,  Mich 

Page  ft  Hill  Oo 

Minneapolis,    Minn... 

Minneapolis,  Minn 1911 

4    j    6  dla.  X  11 

P.  ft  B.  Goal  ft  Iron  Co.... 

POttsville,  Pa 

New  Phialdelphia,  Pa !  1906 

1    1    6  dia.  X  S 

PorUand  By.,  Lt.  ft  Pr.  Oo. 

Portland,  Ore 

Portalnd.  Ore.   

Public  Service  Electric  Oo. . . . 

Newark,  N.  J 

Newark,  N.  J 

1909 

1 

lOxttx  ! 

Puget  Slid.  Wood  Pre.  Oo... 

Lowell,  Wash 

T.nwol|,    M^ft 

1896 

1 

Sxiozio 

Republic   OreoBotIng  Oo 

BIW>lle,  Ala 

Mobile,  AJa    

1912 

1 

Sx  9x10 

San  Joaquin  L.  ft  P.  Oo.... 

Fresno,  Oallf 

Fresno,  Calif    

1910 

2 

7  x  9z  » 

St.  Paul  ft  Tacoma  Lbr.  Oo. 

Tacoma,   Wash 

Tacoma,  Wash 

1916 

4 

7  X  10  z  H 

Southern  Oallf.  Edison  Oo... 

Los  Angeles,   Calif.. 

Los  Angeles,  OaUf 

1912 

S 

10.5  X  8J  X  ♦ 

Southern   Pacific   Co 

San    Francisco.   Cal. 

West  Oakland,  Calif 

1911 

1 

4  X   «x  ^ 

United  Gas  Tmo    Oo 

Philadelphia,  Pa.  ... 

Philadelirfiia     I^ 



U.  S.  Gov.  Wood  Pre.  Plant 

Milan,   ni     

Milan.   Ill 

1906 

1 

4X   Sx« 
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Mana^Dff  Company 

Headquarters 

Location  of  Plant 

Year 
Built 

OyUnders  or  Tanks 

No. 

Size— Feet 

yalentlne-Olark  Oo 

Minneapolis,  Minn... 

Minn.  Transfer,                   } 
St.  Paul,  MSnn.                { 

1008 
1906 

1 
2 

12  X  14  X  12 
8  dia.  X  12 

Walsh  Tie  00 

Minn.  Transfer,                    1 
St.  Paul,  MUnn.                 ) 

1921 

6 

10  X  22  z  11 

West.  Oedar  Pole  Prea'vrs.. 

Spokane,  Wash 

Sandpoint,  Idaho 

(1916 
(1916 

2 

1 

8  X  24  X  11 

5  dIa.  X  11 

Western  Union  Teleg.  Co.... 

New  York,  N.  Y 

Chattanooga,   Tenn 

1920 

2 

7  X  12  X  11 

CANADA 


Undsley  Bros. 


Spokane,  Wash. 


NaBkup,  B.  O. 


1910 


6  dIa.  X  12 
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AMERICAN  WOOD-PRESERVERS'  ASSOCIATION 

CONSTITUTION 
(Amended  in2,  1»1>5.  1916.  1920,  1922) 


ARTICLE  I 
Name  and  Objects 


Section  1.  The  name  of  this  Association  shall  be  American  Wood 
Preservers'  Association. 

Section  2.  The  objects  of  the  Association  shall  be  the  promotion 
of  knowledge  of  the  materials,  methods,  and  principles  involved  in 
the  economic  design,  location,  construction,  maintenance,  and  opera- 
tion of  wood-preserving  works;  the  standarization  of  specifications 
for  wood  preservatives  and  for  their  introduction  into  the  material 
to  be  preserved;  and  the  maintenance  of  high  standards  of  business 
ethics  in  the  wood-preserving  industry. 

Section  3.  The  means  to  be  used  for  these  purposes  shall  be 
meetings  for  the  presentation  and  discussion  of  reports  of  the  ex- 
periences and  investigations  of  its  members  and  others,  for  the  in- 
terchange of  ideas,  and  for  social  intercourse;  the  publication  of  de- 
sirable information;  and  co-operation  with  organizations  or  indi- 
viduals in  work  affecting  wood-preserving. 

ARTICLE  II 
Membership 

Section  1.  The  Association  shall  consist  of  Corporate,  Associate, 
Probate,  and  Honorary  Members. 

Section  2.  A  Corporate  Member  shall  be  an  executive,  an  admin- 
istrator, or  an  operative  in  a  wood-preserving  organization;  an 
officer  of  a  public-utility  corporation  using  treated  wood  whose 
duties  cover  the  purchasing,  inspecting,  treating,  or  distribution  of 
such  material;  a  chemist  or  an  engineer  in  the  employ  of  a  city, 
county,  state,  nation,  or  public-utility  corporation;  a  consulting 
chemical,  civil,  electrical,  forest,  or  mechanical  engineer;  or  a  pro- 
fessor or  an  instructor  in  an  institution  of  learning. 
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Section  3.  An  Associate  Member  shall  be  any  person  interested 
in  wood  preseryation  or  in  the  sale  of  material  or  equipment  used 
in  the  wood-preserrlng  industry. 

Section  4.  A  Probate  Member  shall  be  an  employe  of  a  wood- 
preserring  or  inspecting  organisation  who  is  not  eligible  for  Cor- 
porate Membejrship. 

Section  5.  An  Honorary  Member  shall  be  a  person  of  acknowl- 
edged eminence  in  the  wood-preserving  industry  or  the  sciences  re- 
lating thereto. 

Section  6.  Corporate  Members  shall  have  all  the  rights  and 
privileges  of  the  Association. 

Section  7.  Associate  Members  shall  have  all  the  rights  of  Cor- 
porate Members,  exoept  those  of  voting  or  holding  office. 

Section  8.  Probate  Members  shall  have  all  the  rights  of  Corpo- 
rate Members,  except  those  of  voting  or  holding  office,  for  five  years 
from  the  date  of  their  admission,  when  their  status  shall  be  deter- 
mined by  the  Executive  Committee. 

Section  9.  Honorary  Members  shall  have  all  the  rights  of  Cor- 
porate Members,  exoept  that  of  holding  office,  and  shall  be  exempt 
from  the  payment  of  dues. 

Section  10.  A  Corporate  Member  elected  after  January  1,  1922, 
who  assumes  a  position  not  complying  with  the  requirements  of 
Article  II,  Section  2,  shall  cease  to  be  classed  as  a  Corporate  Mem- 
ber but  may  retain  his  membership  in  the  Association  as  an  Asso- 
ciate Member,  subject  to  the  provisions  of  Article  II,  Section  3. 

Section  11.  An  Associate  Member  who  assumes  a  position  qual- 
ifying him  to  be  a  Corporate  Member  according  to  Article  II,  Sec* 
tion  2,  automatically  becomes  a  Corporate  Member,'  subject,  how- 
ever, to  Article  II,  Section  10,  if  he  becomes  ineligible  to  continue 
as  a  Corporate  Member. 

ARTICLE  III 
AdmUsiOHM  and  BxpulHom 

Section  1.  Applications  for  membership  and  resignations  from 
membership  shall  be  transmitted  to  the  Secretary-Treasurer,  the 
former  on  a  form  prescribed  by  the  Executive  Committee  and  en- 
dorsed by  a  Corporate  or  an  Honorary  Member.  The  Secretary- 
Treasurer  shall  forward  a  copy  of  each  application  for  membership 
to  each  member  of  the  Executive  Committee,  the  affirmative  votes 
of  a  majority  of  whom  shall  admit  the  candidate. 

Section  2.  Proposals  for  Honorary  Membership  shall  be  made 
by  at  least  ten  members,  none  of  whom  shall  be  a  member  of  the 
Executive  Committee.  The  nominee  shall  be  declared  an  Honorary 
Member  if  he  receives  the  unanimous  vote  of  the  Executive  Com- 
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mittee  or  the  votes  of  two-thirds  of  the  Corporate  and  Honorary 
members  present  and  voting  at  an  Annual  Meeting;  provided,  how- 
ever, that  there  shall  be  no  election  to  Honorary  Membership  when 
such  election  would  make  the  total  number  of  Honorary  Members 
greater  than  three  per  cent  of  the  total  number  of  Ckirporate 
Members. 

Section  3.  Any  member  of  the  Association  who  resigns  while  in 
good  standing  may  be  reinstated  wUiiout  paying  a  second  admission 
fee,  provided  his  application  is  approved  by  two-thirds  of  the 
Executive  Committee. 

Section  4.  For  unbecoming  conduct  a  member  may  be  expelled 
by  the  votes  of  two-thirds  of  the  Corporate  and  Honorary  Members 
present  and  voting  at  an  Annual  Meeting,  after  the  member  har 
been  served  with  written  particulars  as  to  his  offense  by  the  Execu- 
tive Committee,  and  had  an  opportunity  to  be  heard  by  it  or  by  the 
members  at  an  Annual  Meeting. 

Skction  5.  The  Executive  Committee  shall  accept  the  resigna- 
tion, tendered  in  writing,  of  any  member  whose  dues  are  paid. 

ARTICLE  IV 
Dues 

Section  1.  On  admission  to  the  Association,  members  shall  pay 
fees  as  follows:  Corporate  Members,  IIQ.OO;  Associate  Members, 
$15.00;  Probate  Members,  |500,  which  shall  include  their  first  dues. 

Section  2.  The  annual  dues,  payable  during  the  first  two  months 
of  the  calendar  year,  shall  be  as  follows:  Corporate  Members, 
$10.00;  Associate  Members  $10.00;  Probate  Members,  $5.00. 

Section  3.  Members  admitted  after  March  31  shall  be  exempt 
from  the  payment  of  dues  until  the  following  January  1,  unless 
they  desire  to  vote  or  to  receive  the  current  publications  of  the  A" 
sociation,  in  which  case  they  shall  pay  one-half  of  the  annual  dues. 

Section  4.  Any  member  whose  dues  are  unpaid  on  April  1  shall 
not  receive  the  publications  of  the  Association,  and  if  his  dues  are 
not  paid  by  December  31,  his  membership  shall  be  canceled,  except 
as  provided  for  in  Section  5  of  this  Article.  \ 

Section  5.  The  Executive  Committee  may  extend  the  time  for 
paying  or  remit  the  dues  of  any  Corporate  or  Probate  members  who 
are  unable  to  pay  them. 

ARTICLE  V 
Ot^cers 
Section   1.     The  officers  of  the  Association  shall  be  Corporate 
Members  and  shall  consist  of  a  President,  a  First  Vice-President, 
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a  Second  Vice-President,  a  Secretary-Treasurer,  and  six  Members 
of  Executive  Committee,  who  together  with  the  last  Past-President 
who  is  a  Corporate  Member,  shall  constitute  the  Executive  Com- 
mittee in  which  responsibility  for  the  government  of  the  Associa- 
tion shall  be  vested.  The  President  shall  be  chosen  from  the  nine 
eligible  members  of  the  Executive  Committee. 

Section  2.  No  two  or  more  officers  in  any  year  shall  be  mem- 
bers of  the  same  business  organization. 

Section  8.  The  President,  the  First  Vice-President,  the  Second 
Vice-President,  the  Secretary-Treasurer,  and  two  Members  of  Execu- 
tive Committee  shall  be  elected  at  each  Annual  Meeting. 

Section  4.  The  terms  of  the  President,  Vice-Presidents,  and  Sec- 
retary-Treasurer shall  begin  at  the  close  of  the  Annual  Meeting  at 
which  they  are  elected  and  continue  until  their  successors  are  elect- 
ed and  have  qualified.  The  six  Members  of  Executive  Committee 
shall  serve  three  years,  two  being  elected  each  year. 

Section  5.  A  vacancy  in  the  office  of  President  shall  be  filled  by 
the  Vice-Presidents  in  order. 

Section  6.  A  vacancy  in  any  office  other  than  that  of  President 
shall  be  filled  by  an  appointee  of  the  Executive  Committee. 

Section  7.  The  President  shall  not  be  eligible  for  re-election  to 
that  office  until  three  others  have  filled  it.  A  Vice-President  shall 
not  be  eligible  for  re-election  to  the  same  office  until  one  other  has 
filled  it.  ,    JT^; 

ARTICLE  VI 

Nomination  and  Election  of  Officers 

Section  1.  At  each  Annual  Meeting  six  Corporate  Members  who 
are  not  officers  shall  be  elected,  together  with  the  three  last  Past- 
Presidents  who  are  Corporate  Members,  to  serve  one  year  as  a 
Nominating  Committee,  of  which  the  senior  Past-President  shall  be 
chairman. 

Section  2.  The  Nominating  Committee  shall  nominate  one  eligi- 
ble member  for  each  office  and  for  each  membership  in  the  Nominat- 
ing Committee  and  shall  send  its  list  of  nominees  to  the  Secretary- 
Treasurer  before  October  15.  Any  vacancies  that  may  occur  in  the 
list  of  nominees  before  it  is  sent  to  the  members  shall  be  filled  by 
the  Executive  Committee. 

Section  3.  The  voting  shall  not  be  restricted  to  the  names  pre- 
sented by  the  Nominating  Committee.  Any  member  may  file  with 
the  Secretary-Treasurer  before  November  1  the  name  of  a  candi- 
date for -any  office. 

Section  4.  The  ballot,  with  envelopes  for  secret  voting,  shall  be 
sent  to  each  member  before  December  1.    It  must  contain  the  names 
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of  all  nominees  for  each  office,  arranged  alphabetically  where  there 
is  more  than  one  name  for  any  <^oe,  with  the  nominees  of  the  Nom- 
inating Committee  plainly  indicated. 

Section  5-  Members  may  scratch  or  substitute  the  name  of  any 
nomineee  for  any  office. 

Section  6.  Ballots  shall  be  sealed  and  sent  or  delivered  to  the 
Secretary-Treasurer  before  the  polls  close,  prior  to  which  time  a 
voter  may  withdraw  or  replace  his  ballot 

Section  7.  The  polls  shall  be  dosed  at  noon  on  the  first  day  of 
the  Annual  Meeting,  and  the  ballots  shall  be  counted  by  one  Cor- 
porate and  four  Associate  or  Probate  Members,  appointed  tellers  by 
the  presiding  officer  at  the  Annual  Meeting. 

Section  8.  The  persons  who  receive  the  highest  number  of  votes 
for  the  offices  for  which  they  are  candidates  shall  be  declared  elect- 
ed. In  case  of  a  tie  between  candidates  for  the  same  office,  the 
members  present  at  the  Annual  Meeting  shall  elect  the  officer  from 
the  candidates  so  tied.  The  presiding  officer  shall  announce  to  the 
meeting  the  names  of  the  officers  elected. 

ARTICLE  VII 
Management 

Section  1.  The  President  shall  have  general  supervision  of  the 
affairs  of  the  Association,  shall  preside  at  its  meetings  and  those  of 
the  Executive  Committee,  and  shall  be  a  member  ex-offlcio  of  every 
committee  except  the  Nominating  Committee. 

Section  2.  The  Vice-Presidents,  in  order  of  seniority,  shall  pre- 
side at  meeting  in  the  absence  of  the  President  and  discharge  his 
duties  in  case  of  a  vacancy  in  the  office. 

Section  3.  The  Secretary-Treasurer,  under  the  direction  of  the 
President  and  the  Executive  Committee,  shall  be  the  executive  offi- 
cer of  the  Association.  He  shall  conduct  the  correspondence  of  the 
Association;  record  the  proceedings  of  all  meetings;  collect  and 
deposit  all  moneys  due  the  Association;  verify  all  bills  and  pay 
them  when  approved  by  the  President  or  Executive  Committee; 
make  at  each  Annual  Meeting  a  report  of  the  accounts  and  mem- 
bership of  the  Association;  and  perform  such  other  duties  as  may 
be  assigned  to  him  by  the  Executive  Committee. 

Section  4.  The  Executive  Committee  shall  manage  the  affairs 
of  the  Association,  and  shall  have  full  power  to  control  and  regulate 
all  matters  not  provided  for  in  the  Constitution.  It  shall  act  on 
applications  for  memberships;  make  appropriations  for  specific  pur- 
poses; direct  the  care  of  the  surplus  funds  of  the  Association;  and 
audit  the  accounts  of  the  Secretary-Treasurer. 
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Sbction  5.  The  Executive  Committee  ahall  publish  the  activities 
of  the  Association  in  a  book  to  be  known  as  the  Annual  Proceed- 
ing^; but,  subject  to  the  action  of  the  Association,  it  may  withhold, 
in  whole  or  in  part,  discussions,  papers,  or  reports,  the  propriety  or 
soundness  of  which  is  considered  questionable. 

Section  6.  The  Executive  Committee  ahM  have  printed  a  Man- 
ual of  Recommended  Practice,  in  which  shall  be  published  the  spec- 
ifications and  standards  approved  by  the  Association  in  accordance 
with  Article  X. 

Section  7.  The  ESxecutive  Committee  shall  meet  at  such  times 
and  places  as  the  President  may  direct,  or  five  members  may  re- 
quest in  writing.    Six  members  shall  constitute  a  quorum. 

ARTICLE  VIII 
Meetings 

Section  1.  An  Annual  Meeting,  at  which  the  officers  shall  be 
elected  and  all  annual  reports  read,  shall  be  held  on  the  fourth 
Tuesday  in  January  of  each  year,  at  ten  o'clock  A.  M.  at  such  place 
as  the  Association  at  the  previous  meeting  may  designate,  provided, 
however,  that  if  conditions  arise  which  make  it  seem  to  the  Execu- 
tive Committee  Inadvisable  to  hold  an  Annual  Meeting  at  the  time 
or  place  designated,  the  Executive  Committee  shall  have  authority 
to  designate  another  time  or  place  for  the  meeting. 

Section  2.  Whenever  the  President  may  deem  it  necessary,  or 
upon  the  written  application  of  fifteen  Corporate  Members,  he  shall 
direct  the  Secretary-Treasurer  to  call  a  special  meeting.  The  call 
for  such  a  meeting  shall  state  the  time,  place,  and  purpose  of  the 
meeting,  and  shall  be  mailed  not  less  than  thirty  days  prior  to  the 
date  of  the  proposed  meeting. 

Section  3.  Twenty  Corporate  Members  shall  constitute  a  quorum 
at  any  meeting  of  the  Association. 

Section  4.  The  order  of  business  at  the  meetings  of  the  Associa- 
tion shall  be  arranged  by  the  Executive  Committee,  subject  to  ad- 
dition or  change  by  the  votes  of  the  majority  of  the  members  pre- 
sent. 

ARTICLE  IX 

Amendments 
Section  1.  Proposed  amendments  to  this  Constitution  must  be 
offered  in  writing,  signed  by  at  least  five  Corporate  Members,  and 
forwarded  to  the  Secretary-Treasurer  not  less  than  thirty  days  prior 
to  the  Annual  Meeting.  They  shall  be  published  with  the  notices 
for  the  meeting. 
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Section  2.  Proposed  amendments  shall  be  in  order  for  discus- 
sion at  the  Annual  Meeting,  and  may  be  amended  and  adopted  if 
two-thirds  of  the  votes  of  the  Corporate  and  Honorary  Members 
present  and  voting  are  affirmative. 

ARTICLE  X 
Adoption  of  Standards 

Section  1.  Any  proposal  for  the  approval  of  the  Association  of 
definitions,  methods,  nomenclature,  specifications,  standard  con- 
struction or  standard  practice,  or  aimed  at  defining  formally  the 
position  of  the  Association,  shall  have  been  made  the  subject  of  a 
study  by  a  standing  or  special  committee  and  embodied  in  a  com- 
mittee report  published  and  distributed  to  the  members  of  the  Asso- 
ciation not  less  than  fifteen  days  prior  to  an  Annual  Meeting. 

Section  2.  The  reports  of  committees  embodying  such  proposals 
shall  be  in  order  for  discussion  at  an  Annual  Meeting  and  shall  be 
referred  to  letter  ballot  of  the  Association  if  a  majority  of  the 
votes  of  the  Corporate  and  Honorary  Members  present  and  voting 
is  affirmative.  Any  proposal  so  submitted  shall  have  the  approval 
of  the  Association  if  a  majority  of  the  votes  cast  upon  it  by  letter 
ballot  is  affirmative. 

•Section  3.  The  reports  of  committees  embodying  such  proposals 
may  be  amended  before  submission  to  letter  ballot  if  the  votes  of 
two-thirds  of  the  Corporate  and  Honorary  Members  present  and  vot- 
ing are  affirmative;  provided,  however,  that  if,  in  the  judgment 
of  the  committee  submitting  the  report,  any  amendment  so  adopted 
affects  underlying  principles,  that  part  of  the  report  so  affected 
shall  be  referred  back  to  the  committee  for  further  consideration. 
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AMERICAN  WOOD-PRESERVERS'  ASSOCIATION 

L.I8T  OF  MESMBBRS  ' 

(Complete  to  March  31.  1922) 
•  Flirvreii  iBdIcate  serial  Bnmber  of  Membership  CertMcate 

C'Corporate.     a-Aaaociate,     p^Prohate.     h-Honorary, 

384  c  ADAMS,  CHARLES Supt.,  Wood  Preserving  Works,  Southern  Pacific  Rail- 
road, Cottage  Grove,  Oregon. 

183  c  ALEXANDER,  E.  E Supervisor    of   Plants.    Baltimore    and   Ohio    Railroad, 

Qreen  Spring:.  W.  Va. 

29  c  ALLARDYCE,  R.  L Gen.  Supt.,  International  Creosoting  and  Construction 

Co     7exarlcana    Texas 

860  a  ALLEN,  E.  J Ties  and  Lumber,  82  Broadway,  New  York  City. 

21  h  ALLERTON.  DAVID  . . .  Winters,  Cal. 

443  c  ALMON,  W.  D 

569  c  AMADON,  H.  H In  Charge  Inspection,   Western  Electric  Co.,  463  West 

St.,  New  York  City. 

554  c  AMIS,  J.  C Chief    Engr..    Detroit    and    Mackinac    Railway,    East 

7avsras   Itflch 

631  c  ANDERSON,  H.  A Engineer,'  Physical   Laboratory,  Western  Electric  Co., 

463  West  St.,  New  York  City. 
405  c  ANDREWS,  HOWARD  .  Pres..  Nashville  Tie  Co.,  Nashville.  Tenn. 

632  c  ANGIER,  R.  N Chemical  Engineer.  Timber  Treating  Plant,  B.  &  O.  Ry. 

Co.,  Green  Spring.  W.  Va.  (1922). 

407  c  ARMSTRONG,  A.  W Sec'y-Treas.,  Ayer  and  Lord  Tie  Co.,  Chicago.  111. 

494  c  ARMSTRONG,  W Sales  Mgr.,  Creosoted  Block  Paving  Co.,  Ltd.,  Toronto, 

Canada. 

476  c  ASHBY,  H.   N Mfg.  Dept.,  Long-Bell   Lumber  Co.,  Kansas  City,  Mo, 

550  c  AUSTIN,  H.  E Chief  Engr.,  American  Creosotlng  Co.,  Louisville.  Ky. 

547  c  BABCOCK,  E.  B Chief  Inspector  Pacific  Northwest,  R.  W.  Hunt  and  Co.. 

410  Lyon  Bldg.,  Seattle  Wash. 
105  c  BACON,  W.  L Supt.,  Tie  Treating  Plant.  Chicago  and   Northwestern 

Railway.  Escanaba.  Mich. 

411  c  BADE,  J.  H Aas't  Supt.,  Central  Creosotlng  Co.,  North  Bend,  Ohio. 

3  h  BAKER,  J.  S Oak  lawn  Sugar  Co.,  Ltd..  Franklin.  La. 

(Charter) 
571  c  BALL,  W.  C Sales  Mgr.,  Chas.  R.  McCormlck  Co.,  900  Fife  Bldg.,  San 

Francisco,  Cal. 

410  c  BARBER,  F.  A Indiana  Zinc  Creosotlng  Co.,  Terre  Haute,  Ind. 

379  a  BARTH,  KURT  C Technical  Representative,  The  Barrett  Co..  821  Market 

St..  San  Francisco.  Cal. 
635  c  BARTELLS,  E.  J Construction  Engineer,  523  White  Bldg..  Seattle,  Wash. 

(1922). 
167  c  BATEMAN,  ERNEST   ..Chemist  in  Forest   Products,  Forest  Products  Labora- 
tory, Madison.  Wis. 

88  c  BATSON,   C.    D Mgr.,  Republic  Creosotlng  Co..  Mobile.  Ala. 

604  c  BATSON,  ROBERT  P. .  .Sec'y  and  Treasurer.  Creosote  Supply  Co..  904  Hlbernla 

Bldg..  New  Orleans.  La.  (1922). 
460  c  BAXTER,  ALFRED  M..Care  J.  H.  Baxter  &  Co.,  702  National  Bank  Bldg..  San 

Francisco,  Cal. 

198  c  BECKER,  A.  C 9  Monument  Avenue,  Dayton.  Ohio. 

145  c  BELCHER,  R.  S Mgr.,  Treating  Plants,  Atchison.  Topeka  and  Santa  Fe 

Railway,  Topeka.  Kans. 
479  c  BELL,  H.  C Supt.,  Tie  Treating  Plant,  Norfolk  &  Western  Ry.  Co., 

Roanoke,  Va. 
593  c  BEMIS,  GEO.  M Supt.,  Wood  Preserving  Plant,  C.  &   N.  W.  Ry.  Plant, 

RIverton.  Wyo. 
622  a  BENNETT,  ALFRED  ..President.  Bennett.  Field  &  Co..  1406  Fisher  Bldg.,  Chi- 
cago. 111.  (1922). 
639  c  BERNHARDT,  J.   E Bridge  Engineer,  Chicago  &  Eastern  Illinois  Ry.  Co., 

6600  South  Union  Ave..  Chicago.  111.  (1922). 
144  c  BERK.  P.  F Chemical   Mfr.,   F.   W.   Berk    &  Co.,    Ltd.,  1   Fenchurch 

Ave.,  London,  England. 
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444  a  BERMINGHAM,  EDW.   Sales  Dept.,  International  Coal  Products  Corporation, 

24  Broad  St.,  New  York  City. 

207  a  BERNUTH,  OSCAR Pres.,  Hernuth,  Lembcke  Co.,  Inc.,  171  Madison  Avenne, 

New  York  City. 

5  h  BERRY,  C.  W Care  Geo.  E.  Littlefleld,  Cliff  Drive,  Santa  Barbara,  Cat 

(Charter) 
,300  c  BLACK,  JAMES  M Care  J.  B.  Showalter,   510  East  Clifton  Terrace.  Wash- 
ington. D.  C. 
561  a  BLACK  ALL.  ROB'TH..Mfr.  of  Railway  Supplies.   1305  Farmers*  Bank  Bldg:.. 

Pittsburgh.  Pa. 
598  a  BLAGDEN,  VICTOR  ...Victor    Blagden    Co.,    4    Lloyds    Ave..    London,    E,    C.    3 

Engrland. 
537  a  BLASSINGHAM.  M.  T..Pres.  and  Treas..  M.  T.  Blasslngrham  &  Co.,  Inc.,  Nor- 
folk, Va. 

22  c  BOEHNE,  E.  E Mffr.  Sales  Dept.,  International  Creosoting:  &  Construc- 

tion Co.,  Galveston,  Texas. 

477  c  BOOK,  J.  E Supt.,  Pacific  Creosoting  Co.,  Creosote,  Kitsap  County, 

Wash. 

642  c  BOWDEN,  I.  V Tie  and  Timber  Agent,  Kansas  City  Southern  Ry.,  Kan- 
sas City,  Mo.  (1922). 

244  c  BOWSER,   E.   H Supt.  Timber  Dept.,  Illinois  Central  Railroad,  Memphis, 

Tenn. 

447  c  BOYER.  LOUIS Electrical  Eng.,  Establissements  Gaillard,  7  F,  Rue  Se- 

bastapol,  Beziers,  France. 

563  a  BRADLEY.  MARK    Sales  Mgr.,  Monsanto  Chemical  Works,  St.  Louis.  Mo. 

628  a  BRANDE.  E.  B.    President.  B.  H.  Carney  &  Co.,  Grinnell,  Iowa  (1922). 

280  p  BRENNAN,  T.  S Lumber  Inspr.,  Atchison,  Topeka  and  Santa  Fe  Rail- 
way. P.  O.  Box  162,  Seattle,  Wash. 

368  a  BREYER,  FRANK  Q... Chief  of  Research  Dept..  New  Jersey  Zinc  Co.,  Palmer- 
ton,  Pa, 

406  c  BRIGGS,  Z.  M Ass't  Eng.  Maintenance,  Pennsylvania  System,  Pitts- 
burgh, Pa. 

301  c  BRIGHT.    EDGAR   W...Pres.,  Mass.  Lumber  and  Creosoting  Co.,  104  Milk  St.. 

Boston,  Mass. 

607  c  BROWN.  A.  A Construction  Eng..  California  and  Hawaiian  Sugar  Re- 
fining Co.,  Crockett,  Cal. 

230  c  BROWN.  NELSON  C New  York  State  College  of  Forestry.  Syracuse.  N.  Y. 

377  a  BROWN,  S.  K Vice.  Pres.  and  Gen.  Mgr.,  American  Tie   and  Timber 

Co.,  11  Broadway,  New  York  City. 

499  c  BRUNNIER,   H.   J Designing  and  Consulting  Structural  Engr..  312  Sharon 

Bldg.,  San  Francisco.  Cal. 

408  c  BRYAN,  GORDON Florida  Lumber  and  Crate  Co.,  Kissimee,  Fla. 

23  c  BUEHLER,   WALTER    .Engr.  of  Wood  Preservation.  The  Barrett  Co..  40  Rector 

St..  New  York  City. 

24  c  BURK.HALTER,  D Supt..  Indiana  Creosoting  Co..  Bloomlngton.  Ind. 

338  c  BURY,  RICHARD  A Asst.    General    Tie    Agent.    New    York    Central    Lines. 

Michigan     Central     Passenger    Terminals.     Detroit. 

Mich.  (1922) 
472  c  BURNES.  JOHN  D Care  Page  &  Hill  Co..  814  Plymouth  Bldg.,  Minneapolis. 

Minn. 
546  c  BUSH,  H.  O Lumber  and   Tie  Inspector,   Erie  Railroad.   50    Church 

St.,  New  York  City. 

83  a  CABOT,   SAMUEL    Manufacturing  Chemist,  141  Milk  St..  Boston.  Mass. 

590  c  CAESAR,   GEO.   V Supt.  Creosoting  Dept..  American  Wood  Pipe  Co..    Ta- 

coma.  Wash. 

30  c  CALDER.   R.  J Vice    Pres.,    International    Creosoting    &    Construction 

Co.,  Galveston.  Texas. 

388  c  CALVIN,  R.  A Sales  Mgr..  The  Kettle  River  Co..  Madison.  111. 

190  c  CAMPBELL.  J.  H Chemical  Engr..  R.  W.  Hunt  &  Co..  2200  Insurance  Ex- 
change, Chicago,  111. 

43  c  CARD,  J.  B. Pres..  Central  Creosoting  Co..  Ill  W.  Washington   St., 

Chicago,  III. 
352  c  CARPENTER,  W.  M.  ...Vice   Pres..    American   Line   Materials   Co.,   McCormIck 

Bldg..  Chicago.  111. 

609  c  CATE.  THOMAS  A Supt.,  Ohio  Wood  Preserving  Co..  Orville.  Ohio  (1922). 

276  c  CECIL.  WM.   A Wood  Preserving  Engr..  Indiana  Tie  Company.  Evans- 

476  c  CHADBOURNE,  B Office  Mgr.,  Pacific  Creosoting  Co.,  204   Northern   Life 

392  c  CTIADWICK,  CHAS.  S...Gen.   Mgr./EppVnger\nd   Russell   Co.,   165    Broadway. 

HI  ^  SS^F.y^TV?,%J.v;-  W  v  •  •  -Pres!  E.  T!Vhaphi  Co..  Columbia  Bldg..  Spokane.  Wash. 
69  c  CHEURLVGTON.  F.  W..Dir.   Engr.  Sales,  The  Jennison-Wright  (5o..  Toledo,  O. 
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372  c 

57  a 

660  c 

629  c 

386  c 

165  c 
319  p 

385  a 

174  a 

594  a 

365  c 
397  c 
67  c 
653  c 
493  c 

536  a 
535  a 


CHILCOAT,  G.  W 

CHURCH,  SUMNER  R. 

CIxARK,  E.  Lu 

CLARK,  W.  A 

CLARKE,    ROY   C. 

CLARKE,  G.   S 

CLEMENTS,  C.  M. 

CLIFFORD,   W.  E. 

CLIFTON,  W.  H.    . 

COALE,  H.  D 


COLLINS,  E.  S .  . 
COLLSTROP,  A. 
COLMAN.  GEO. 
COLMAN,   L.   J.    . 
CONDON,   H.    R. 


COOK.  WM.  P.  . 
COONEY,  C.  T.. 

221   c  COOPER,  S.  D. 


508  c 

31   c 

641   c 

452  c 

515  c 


CORTES.  CARLOS 
CRAWFORD,  C.  G. 
CROOK.  FRANK  D 

CURRY,   J.  H 

CURTIN,  M.  J 


.Foreman,  Mt.  Union  Wood  Preserving:  Plant,  Pennsyl- 
vania System,  Mt.  Union,  Pa. 

.Mgr.  Oil  and  Tar  Dept.,  The  Barrett  Co.,  40  Rector  St., 
New  York  City. 

.  Pres.,  Valentine-Clark  Co.,  510  Peyton  Bid?.,  Spokane, 
Wash. 

.Chief  Engr.,  Duluth  &  Iron  Rangre  R.  R.,  Duluth,  Minn. 
(1922) 

.Treating  Inspr.,  Pittsburgrh  and  Lake  Erie  Railroad, 
P.  &  L.  E.  Terminal  Bldgr.,  Pittsburgh,  Pa. 

.U.  S.  Army. 

.  Supt.  Plant.  Railway  Tie  Treating  Co.,  Inc.,  Box  198, 
Lancaster,  Pa. 

.Chemical  Engr..  Care  Mysore  Distillation  &  Iron  Works, 
Bhadravate  M.  &  S.  M.  Ry.,  Mysore.  India. 

.Vice  Pres.,  Anguera  Lumber  and  Tie  Co.,  1101  Conway 
Bldg.,  Chicago,  111. 

.Chief  Engr.,  Continental  Pipe  Mfg.  Co.,  Box  1902.  Seat- 
tle, Wash. 

,  347  Pittock  Block,  Portland,  Oregon. 

.  Chairman,  R.  Collstrop,  Ltd.,  Copenhagen,  Denmark. 

.Colman  Creosotlng  Works,  Colman  Bldg.,  Seattle,  Wash. 

.Pres.,  Colman  Creosoting  Works,  Seattle,  Wash. 

.  Ass't  Forester,  Pennsylvania  System,  Broad  St.  Station, 
Philadelphia.  Pa. 

.Wm.  P.  Cook  &  Co.,  79-85  Wall  St.,  New  York  City. 

.  Sec'y-Treas.,  Cooney,  Eckstein  &  Co.,  302  Broadway, 
New  York  City. 

.Ass't  Mgr.  Treating  Plants,  Atchison,  Topeka  and 
Santa  Fe  Railway,  Topeka,  Kans. 

.  Construction  Engr.,  Shell  Company,  Martinez,  Cal. 

.Vice  Pres.,  American  Creosotlng  Co.,  Louisville,  Ky. 

.Engineer  of  Tests,  City  Engineer's  Office,  Seattle, 
Wash.  (1922). 

.Boring  Machine  Foreman,  Atchison.  Topeka  and  Santa 
Fe  Railway,  National  City,  Cal. 

.Tie  and  Timber  Agent,  Boston  Elevated  Ry.  Co.,  Bos- 
ton, Mass. 


25  c  DAVIDSON,  G.  M Industrial  Engr.,  Chicago  and  Northwestern  Railroad, 

Chicago,  111. 

143  c  DAVIES,  E.  T Inspector.  City  Engineer's  Office,  125  Bryant  Ave.  N., 

Minneapolis,  Minn. 

510  a  DAVIS,  H.  E Sales   Div'n   Mgr.,   The  Grasselli   Chemical   Co.,   Cleve- 

land, Ohio. 

524  a  DAVIS,  JOHN  W Gen.  Supt.,  American  Tar  Products  Co.,  208  South  La 

Salle,  St.,  Chicago,  111. 

601  c  DAVIS,  CHAS.  T Supt.,  T.  &  N.  O.  Ry.  Co.,  Broadway  Blvd.,  Park  Place, 

Houston,  Tex. 

557  c  DAWSON,  THOS.  W Chief  Engr.;  H.  C.  Frick  Coke  Co.,  Scottdale,  Pa. 

84  c  DeCEW,  J.  A Chem.   Engr.,  501  Fifth  Ave.,  New  York  City. 

530  c  DEUTSCH,  MARG.  F. .  .Statistician,  Forest  Products  Laboratory,  Madison.  Wis. 

223  c  DIXON,  G.  C Tie  Treating  Inspr.,  C.  C.  C.  &  St.  L.  Railway,  Indian- 
apolis, Ind. 

64  c  DIXON,  J.  H Burd  Ring  Sales  Co.   of  Canada,    322  Mclntyre  Block, 

Winnipeg,  Man.,  Canada. 

424  c  DOAN.  WM.  E Vice  Pres.,  Canada  Creosoting  Co.,  Toronto,  Canada. 

121  c  DRAPER,  E.  G Pres.,  American  Creosoting  (Jo.  of  New  Jersey,  17  Bat- 
tery Place,  New  York  City. 

166  a  DREFAHL,L.C Operating  Dept.,   Grasselli   Chemical   Company,  Cleve- 
land, Ohio. 

383  c  DRESSER,  GEO.  L Sales  Engr.,  The  Jennison-Wright  Co..  Albany.  N  Y 

'  178  c  DUNSTAN,  J.  H Supt.,  Southern  Creosoting  Co.,  Slidell,  La. 

511  ^  SH5i?A?*'^;  fKw  v; "^^^®  Pres.,  American  Creosoting  Co.,  Louisville,  Ky. 

322  c  DUTTON,  ELLIS  R Ass't  City  Engr.,  Minneapolis,  Minn. 

582  a  DWYER,  M.   B Mfgs.  Agent.  Penna.  Salt  Mfg.  Co.,  2012    Railway  Ex- 
change Bldg.,  St.  Louis,  Mo. 

?^!  *  E^?5')^^SIF'  P'^ ^*'^»-  Northeastern  Co.,  80  Beverley  St.,  Boston,  Mass. 

418  a  EDWARDS,  D.  W Representative,   Greenlee    Bros.    &   Co.,   Takoma  Park 

Washington,  D.  C. 
606  c  EDDINS,  WM.   E Vice    Pres..   Hattiesburg  Creosoting   Co.,   Hattlesburg. 

Miss.   (1922). 
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481  c  EGGLESTON,  R,  C Forester,  American  Telephone  &  Telegfraph  Co.,  Care 

H.  M.  Pales.  District  Plant  Supt.,  Minneapolis,  Minn. 
393  c  ELAM,  WM Store  Dept.,  Missouri.  Kansas  and  Texaa  Ry.,  Parsons, 

Kans. 
612  c  EI.DER,  SAMUEL.  M.  .  .Lumber  Agrent.  B.  &  O.  Ry..  703  Baltimore  &  Ohio  Bids.. 

Baltimore.  Md.  (1922). 
275  c  EMERSON,  H Pres..  The  Emerson  Co..  30  Church  St.,  New  York  City. 

577  c  KNUIGHT.  F.  M Pres.,  Creo-Fir  Wood  Block  Paving  Co..  138  No.  LaSalle 

St.,  ChicaKO,  111. 

578  c  ENTRICAN,  ALEX.  R..  .Engineer    In    Forest    Products,    State    Forest    Service. 

Wellington,  New  Zealand. 
163  c  ERICSON.  L.  T Chief  Engr..  The  Jennison-Wright  Co..  Toledo.  Ohio. 

341  c  FAIRLEY,  ROBT.  H Plant  Supt..^t.  Helens  Creosoting  Co..  St.  Helens,  Ore. 

451  c  FALCONER.   R.  C Chief   Engr.,   The   Erie   Railroad,   50   Church   St.,   New 

York  City. 

158  c  FANT,  A.  E Pres.,  Gulfport  Creosoting  Co.,  Gulf  port.  Miss. 

9  h  FAULKNER,  E.  O Mgr..    Tie    and    Timber    Dept.,    Atchison,    Topeka    and 

(Charter)  Santa  Fe  Railway,  Los  Angeles,  C^l. 

544  c  FAYLOR,  C.  E. Union  Cedar  Co.,  1501-5  2nd  National  Bank  Bldg..  To- 
ledo, Ohio. 

239  c  FERGUSSON,  H Gen.  Mgr.,  Burt,  Boulton  &  Haywood,  Ltd..  Prince  Re- 
gent's Wharf,  Silverton,  Victoria  Docks,  London. 
England. 

237  c  FINKE.  W.  F.  H Tie  and  Timber  Agent.  Southern  Railroad.  Washington. 

D.  C. 

62  c  FISHER.  WM.   A Bernuth  Lembcke  Co..  Inc.,  171  Madison  Ave.,  New  York 

City. 

308  a  FOERSTERLINO.  H The  Arbor  Farm,  Jamesburg.  N.  J. 

77  c  FOLEY,  JOHN Foroster,  Pennsylvania   System.  Broad  Street  Station. 

Philadelphia.  Pa. 

106  c  FORD.  C.  F Supt.  Tie  and  Timber  Department,  Chicago,  Rock  Isl- 
and Pacific  Ry..  Chicago.  111. 

611  c  FOSTER.  HARRY  W Supt..  Kettle  River  Co..  Madison.  111.   (1922). 

313  c  FOWLER.  J.   W Sales  Rep..  Hoggson  Brothers,  485  Fifth  Avenue.  New 

York  City. 

568  a  FOX.  M.  J Sec'y-Treas..  Von-Platen-Fox  Co..  Iron  Mountain,  Mich. 

491  c  FRANCE,  R.  L Lumber   and    Fuel    Agent,    Southern    Pacific   Co.,    San 

Francisco,  Cal. 

640  c  FRANDSEN.  F.  K.  O Chemist.  A.  T.  &  S.  F.  Ry.  Co.  Tie  Treating  Plant.  Albu- 
querque. N.  M.  (1922). 

624  c  FRENCH.  A.  C Supt.  Wood  Preserving  Plant,  Oregon  Short  Line,  Box 

945.  Pocatello.  Idaho  (1922). 

117  c  FREY,   OEO.  W Gen.    Mgr.,    Compressed    Wood    Preserving    Co.,    4«5 

Spring  Grove  Ave..  Cincinnati,  Ohio. 

333  c  FRISTOE.  J.   W Pres.,  T.  J.  Moss  Tie  Co..  St.  Louis.  Mo. 

347  c  FRITZ.  C.  C Treating  Engr..   Long-Bell   Lumber  Co.,  Kansas  City, 

Mo. 

454  c  FRYE.  RALPH  K Mgr..    Post.   Pole   and   Paving  Block   Sales,   Long-Bell 

Lumber  Co.,  Kansas  City,  Mo. 

38  c  FULKS.  E.  B Pres..  Arkansas  Preservative  Co..  SK  Louis,  Mo. 

160  a  FULWEILER,    W.   H. .  .Chemist,  United  Gas  Improvement  Co..  Philadelphia,  Pa. 
306  a  FURLONG.  L.  A Vice  Pres..  Walsh  Tie  Co.,  910-914  Security  Bldg.,  Min- 
neapolis, Minn. 

456  c  GARLAND,  FRANK  J.. Selling  Agent,  St.  Helens  Creosoting   Co..  San  Diego. 

Cal. 
44  a  GERHARD,  H.  H Pros..  C.  A.  Wood  Preserver  Co.,  St.  Louis,  Mo. 

482  c  GIBBONEY.  J.  H Chief  Chemist,  Norfolk  and  Western  Ry..  Roanoke.  Va. 

39  c  GIBSON.  ANDREW Supt.  Timber  Preservation.  Northern  Pacific  Railroad. 

Brainerd,  Minn. 

180  a  GIBSON,  W.  C Branch  Mgr..  Milwaukee  Tank  Works.  903  Fisher  Bldg., 

Chicago,  111. 

512  a  GOLDEN,  W.  J Gen.    Mgr.,    By-Products    Steel    Corporation.    Weirton. 

W.  Va. 
56  c  OOLTRA.  W.  F Pres..  W.  F.  Goltra  Tie  Co..  Cleveland.  Ohio. 

288  c  GOSLINE.  C.  E Roadmaster.  Delaware.  Lackawanna  and  Western  Rail- 
road. Hoboken,  N.  J. 

277  c  GOSS.  O.  P.  M Consulting  Timber  Engr.,  Ooss  &  Rawson,  504  White 

P.ldg.,  Seattle.  Wash. 

630  c  GOWING.  E.  P Salesman.   American  Creosoting  Co.,  401  W.  Main  St, 

Louisville,  Ky.  (1922). 
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595  c  GOODWIN,  W.  R Engrr.  Wood  Preservation.  M.,  St.  P.  &  S.  S.  M.  Ry.  Co., 

R.  R.  No.  2.  Hopkins.  Minn.     * 

243  c  GRADY,  W.  H Gen.  Supt.,   American   Creosoti«g  Co.,    401   West  Main 

St.,  Louisville.  Ky. 

100  c  GRAHAM.  FLOYD  N... Chief  Timber  Inspr.,  Chicago  Great  Western,  Chicago, 

111. 

445  c  GRAHAM,  R.  A Supervisor  of  Treatment.  Missouri  Pacific,  551  Veronica 

Ave.,  E.  St.  Louis.  111. 

522  a  GRAMM.  CHAS.  WM.. .  .Salesman.  Ernst  Zobel  Co.,  2nd  Ave.  and  10th  St.,  Brook- 
lyn. N.  Y.      . 

486  c  GREENE,  C.   W Timber  Treatment  Engr..  New  York  Central   Railroad, 

581  Durango  Drive,  Toledo.  Ohio. 

648  a  GREENEBAUM.  M Vice  Pres.,  Kern  Commercial  Co.,  114  Liberty  St.,  New 

York  City. 

659  a  GREIQ,  WM.  R Salesman.  Parafflne  Companies,  34  First  St.,  San  Fran- 
cisco, Cal. 

334  c  GRIGGS,  E.  G. Pres..  St.  Paul  and  Tacoma  Lumber  Co.,  Tacoma.  Wash. 

72  a  GROW,  J.  H Engr.    Wood    Preservation,    Allis-Chalmers    Mfg.    Co., 

•  Milwaukee.  Wis. 

635  p  GROSS,  H.  W Yard  Foreman.  Baltimore   &  Ohio  Ry..  Green  Spring, 

W   Va    (1922) 
534  a  GUTSCHOW.  PAUL Mgr.,"Bar'dewyck'.  150  Nassau  St..  New  York  City. 

231  c  HAGGANDER,  G.  A.  ...Ass't   Bridge   Engr..   Chicago,   Burlington   and   Quincy 

Railroad.  Chicago,  111. 

442  a  HAMILTON.  C.  L.    Sec'y,  Weyerhaeuser  Forest  Products.  St.  Paul,  Minn. 

195  c  HAMILTON.    F.    P Creosoted  Materials  Co..  Inc..   New  Orleans,  La. 

562  c  HAMILTON.  R.  M Gen.    Foreman,    Central    Creosoting    Co..    7223    Lower 

River  road.  Fern  Bank.  Cincinnati.  Ohio. 
473  c  HARPER.   LEWIS  H...Supt.    Creosote    Plant.    Central    of    Georgia    Railway. 

Crump's  Park,  Ga. 

426  c  HARRELL,   E.  H E.  H.  Harrell  Co.,  Houston,  Texas. 

629  c  HARRIS,  GEO.   H Gen.  Supt..  San  Francisco-Oakland  Terminal  Railways. 

Oakland,  Cal. 
187  c  HARRIS.  PAGE   Vice  Pres.,  National  Lumber  &  Creosoting  Co.,  Houston, 

82  c  HARTMAN.  E.  F Pres..  Protexol  Corporation,  34  Barclay  St.,  New  York 

City. 
53  a  HAWKES,  A.  W Vice  Pres..   General   Chemical    Co.,   25   Broad   St..   New 

York  City. 
527  c  HEIM,  A.  L.   Engr.  in  Forest  Products.  Forest  Products  Laboratory, 

Madison.  Wis. 

588  a  HEINEMAN.  E.  E Tie  Manufacturer.  Merrill.  Wis. 

236  c  HELSON,  J.  R Supt.  Watkins  Creosoting  Co..  Metropolis,  111. 

521  a  HENDERSON.  C.  T Sales  Mgr.,  Great   Western  Electro  Chemical  Co.,  San 

Francisco.  Cal. 

103  c  HENDRICKS,  V.  K 131  North  8th  St..  Terre  Haute,  Ind. 

422  a  HENPRICKS.  W.  H Gen.  Sales  Mgr..   New  Jersey   Zinc  Co.,   160  Front  St., 

New  York  City. 

335  c  HERMANN,  GEO.  E Mgr.,  Vaucouver  Creosoting  Co..  Ltd.,  North  Vancouver, 

B.  C. 
75  c  HESS.  LAWRENCE  E.. Ass't  Supt..  Republic  Creosoting  Co.,  Indianapolis,  Ind. 
370  c  HICKS,   P.  R Secretary-Manager,  Service  Bureau,  A.   W.  P.  A.,  1146 

Otis  Bldg..  Chicago.  111. 

409  a  HICKS.  S.  D 931  Indiana  Ave.,  Monaca,  Pa. 

518  c  HILL,  C.  L U.  S.  Forest  Service.  Ferry  Bldg..  San  Francisco.  Cal. 

320  c  HILL.  L.  L Sec'y.  Page  &  Hill  Co..  Minneapolis.  Minn. 

552  a  HINCKLEY,  G.  W Pres..  Geo.  W.  Hinckley  &  Co.,  63  Wall  St.,  New  York 

City. 
449  c  HOGUE,  CHESTER  J. .  .Engr.    in    Forest    Products.    West   Coast   Lumbermen's 

Ass'n.  3734  Grand  Central  Terminal,  New  York  City. 
618  c  HOLBROOK,  R.  C Supt..  Truxillo    R.    R.   Co.,   Rep.    of   Honduras,   Central 

America   (1922) 
616  a  HOLTMAN.  D.  F Construction  Engr..  National   Lbr.  and  Mfgs.  ASsn.  of 

Chicago.  Southern  Bldg..  Washington.  D.  C.  (1922). 

364  c  HOPKINS.  H.   W Lumber  Inspr..  Pennsylvania  System.  Jacksonville.  Fla. 

,179  c  HORROCKS.  H.  E Mgr.,  Pacific  Creosoting  Co..  Seattle.  Wash. 

359  c  HOSFORD,  R.  F Telephone   Engr..   American  Telephone  and   Telegraph 

Co.,  195  Broadway,  New  York  City. 

625  c  HOSKINS.  J.   W Supt..  T.  J.  Moss  Tie  Co.,  Mount  Vernon.  111.  (1922). 

573  c  HOWE,  PAUL  J Construction  Engr.,  Western  Union  Telegraph  Co..  195 

Broadway,  New  York  City. 
193  c  HOWSON.  E.  T Editor.  "Railway  Maintenance  Engineer,"  Transporta- 
tion Bldg.,  Chicago,  111. 
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350  c  HOXIE.   F.  J 

448  c  HOYT,  W.  E 

498  c  HUMPHREYS.  C.  L. 

265  c  HUNT,    GEO.    M 


.Insurance   Engrineer,   Associated   Factory   Mutual  Fire 

Insurance  Companies.  31  Milk  St.,  Boston.  Mass. 
Gen.  Mgrr..  Monongrahela  Wood  PreservingT  Co.,  917  Citi- 
zens BIdg:.,  Cleveland,  Ohio. 

.Paving  Contractor,  Ionia,  Mich. 

.In  Charge,  Section  of  Wood  Preservation,  Forest  Prod- 
ucts Laboratory,  Madison,  Wis. 


376  c  INGALLS,  E.  E... 
356  c  ISAACS,  JOHN  D. 


.Chemist,    Chicago,    Burlington    and    Quincy    Railroad, 

Box  442.  Mount  Vernon,  la. 
.Consulting  Engr..  Southern  Pacific  Co.,  165  Broadway. 

New  York  City. 


252  c  JACKSON,  W.  E.. 

489  c  JAEKLE,   W.   M.. 

124   c  JENNISON.  H.  G. 
260  c  JOHNSON,  J.  A... 


401  a  JORDAN,  J.  H..., 

66  c  JOYCE.  A.  R 

147   c  JUDGE,  F.  B 

532  c  JURS,   LOUIS  D.  . 


.Supt..  Texas  Tie  and  Lumber  Preserving  Co.,  Somer- 

villo,  Texas. 
.  Asst.   Engr.  M.   of  Way  and  Struct,   Southern  Pacific, 

San  Francisco,  Cal. 
.  Pres.,  The  Jennison-Wrlght  Co.,  Toledo,  O. 
.Supt.    Tie    Preserving   Plant,    Union    Pacific    Railroad. 

Box  604.  Laramie.  Wyoming. 
.Sales  Div.  Mgr..  Grasselli  Chemical  Co.,  Cleveland,  Ohio. 
.  Joyce- Watkins  Co.,   332  S.  Michigan  Ave.,  Chicago,  111. 
.4555  Ridge  Ave.,  Glen  Morris,  Long  Island.  N.  Y. 
.Chief  Engr..  Associated  Oil  Co.,  817  Sharon  Bldg.,  San 

Francisco,  Cal. 


205  c  KAMMERER,  A.   L Consulting  Timber  Engr.,  von  Schrenk  &  Kammerer. 

Tower  Grove  and  Flad  Avenues,  St.  Louis,  Mo. 

467  a  KEHOE,  H.  B Salesman,  Gillis  &  Co.,  Heyworth  Bldg.,  Chicago.  111. 

222  c  KEIG,  J.  R Gen.  Tie  and  Timber  Inspr.,  Atchison,  Topeka  and  Santa 

Fe  Railway,  925  Ry.  Exchange  Bldg.,  Chicago.  111. 

528  c  KELLEHER.  W.  J Gen.  Mgr.,  Southern  Creosoting  Co.,  Ltd.,  Slidell.  La. 

315  h   KENDRICK,  J.  W Consulting  Engr.,  1733  Lytton  Bldg..  Chicago.  111. 

403  c  KENNEDY,  LEE  T Inspr.  of  Treatment.  Texas  and  Pacific  and  Interna- 
tional and  Great  Northern  Railroads.  Houston.  Tex. 

281  c  KENT,  A.  S Chief  Engr.,  Chicago,  Indianapolis  and  Louisville  Rail- 
road, Chicago.  111. 

607  c  KILLEY.  R.  M Mgr..  Michigan  Wood  Preserving  Co.,  Reed  City.  Mich. 

(1922). 

492  c  KIMBALL,  L  P Engr.  of  Buildings,  Baltimore  and  Ohio  Railroad,  Bal- 
timore, Md. 

514  a  KINKEL.    R.    P 117  Russell  Ave..  New  York. 

431  a  KINSMAN.  J.  W DuPont  Chemical  Works.  Wilmington,  Del. 

574  a  KINZEL,   L   K Kinzel  Lumber  Co.,  Merrill,  Wis. 

488  c  KIRKBRIDE,  W.  H Engr.   of  Maint.,  Southern  Pacific  Co.,  San  Francisco, 

Cal. 

502  c  KISTLER,  L  W Chemist.    Santa    Fe    Tie    and    Lumber    Preserving   Co.. 

Somerville.  Texas. 

542  c  KITTLE,  C.  L Treating    Inspector,     Baltimqre    and     Ohio     Railroad, 

North  Bend,  Ohio. 

666  c  KNEELAND,  R.  E Kettle  Rivrr  Company.  Madison.  111. 

487  c  KRELL,   F.  C Asst.  Forester.  Pennsylvania  System.  Broad  St.  Station. 

Philadelphia.  Pa. 

201  c  KROBMER.   F.  W Bernuth  Lembcke  Co.,  Inc.,  421  W.  22nd  Ave.,  Houston. 

Texas 

519  c  KOFOID,  CHAS.  A Prof,   of  Zoology,   University   of  California,   Berkeley. 

Cal. 

162  c  KUEHN,  A.  L Pres.,  American  Creosoting  Company,   Louisville,  Ky. 

20  c  LABROT.  S.  W Pres.,  American  Creosote  Works,  New  Orleans.  La.' 

69  c  LARKIN,  A.   E Mgr..  Republic  Creosoting  Company,  Box  274.  St.  Louis 

Park,  Minn. 

461  c  LATIMER,  J.  D International     Creosoting     &    Construction    Company. 

„,,       ,  .^  Galveston,  Texas. 

317  a  LATTIMORE,  C.  H Pres..    Creo.soted    Block    Paving   Co..    Canadian    Pacific 

tka       T  A  «To,^^T   «..   «.  Railroad  Bldg..  Toronto,  Can. 

96  c  L.AWSON,  W.  W Supt.  Plant.  National  Lumber  and   Creosoting  Co..  812 

90.1       T  AT^rr-^xT  «„,^«    .  Railway  Exchange  Bldg.,  Kansas  City.  Mo. 

394  c  LAWTON,  THOS.  A Sec'y,  American  Creosoting  Co.,  17  Battery  Place,  New 

York  City. 
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608  c  LAY,  JOS.  H Asst.  Mgrr..  Michigan  Wood  Preserving  Company,  Reed 

City.  Mich.  (1922). 
538  c  LEAVITT,  W.  M Western  Cedar  Pole  Preservers,  547  Peyton  Bldg.,  Spo- 

kane    \S^ash 
328  a  LEE.    ROBERT  E Pres.,  Hobart  Lee  Tie  Co.,  Springfield,  Mo. 

40  a  LEMBCKE,  G.  A Sec'y-Treas.,  Bernuth  Lembcke  Co.,   171  Madison  Ave., 

New  York  City. 

517  a  LEVERETT,  W.  H Supt.,  National  Zinc  Co.,  Kansas  City,  Kans. 

110  a  LEWIS,  P.  J Pres.,  P.  J.  Lewis  Mfg.  Co.,  2500  S.  Robey  St.,  Chicago, 

III. 

118  a  LEWIS.  W.  H Vice  Pres..  F.  J.  Lewis  Mfg.  Co.,  2500  S.  Robey  St.,  Chi- 
cago, 111. 

580  a  LIBBERTON,  J.  H General  Chemical  Co.,  25  Broad  St.,  New  York  City. 

533  c  LINDSLEY,  E.  A Vice   Pres.  and   Gen.   Mgr.,   Western  Wood   Preserving 

Co.,  Spokane,  Wash. 

199  a  LOCKETT.  A.  M Pres.,  A.  M.  Lockett  &  Co.,  New  Orleans,  La. 

12  c  LOGAN,  JOHN  T Pres.,  National  Lumber  and  Creosoting  Co.,  Texarkana, 

(Charter)  Ark. 

242  c  LOOK,  RICHARD  V....Pres.,  Canada  Creosoting  Co.,  Toronto,  Canada. 

112  c  LORD.  RUSSELL Pres..  Ayer  and  Lord  Tie  Co.,  1515  Railway  Exchange 

Bldg.,  Chicago,  111. 
633  c  LORENZ,  GEO.  W Tie  and  Timber  Agent,  Union  Pacific  Ry.  System,  Room 

802  Union  Pacific  Bldg,  Omaha,  Neb.  (1922). 
61  c  LOUD,  H.  S Pres.,    Railway   Tie   Treating  Co.,   Box    660,   Syracuse, 

N.  Y. 
600  c  LULL,  H.  M Chief  Engineer.  Southern  Pacific  Lines,    916  Southern 

Bldg.,  Houston,  Texas. 

583  c  MACLEAN,  J.  D Engineer,  Porest  Products  Laboratory,  315  Wisconsin 

Ave.,  Madison,  Wis. 
458  a  MANDENBERG,  E.  C. .  .Forester,  The  Barrett  Co.,  705  Laclede  Gas  Light  Bldg., 

St.  Louis,  Mo. 
345  p  MANION,  KERON Asst.   Supt.,   American  Creosoting  Co.   of    New  Jersey, 

Newark,  N.  J. 

41  c  MANLEY,  R.  S Pres.,  Creosoted  Materials  Co.,  301  Queen  and  Crescent 

Bldg.,  New  Orleans,  La. 

263  c  MARRIOTT,   P.   G Engr.  of  Tests,  Dept.  of  Works,  Toronto,  Canada. 

250  c  MARTIN,  P.   R Mgr.  Post  and  Pole  Dept.,  Long-Bell  Lumber  Co.,  Ma- 
rion, III. 

336  a  MARTIN,  JAS.  R Vice  Pres.,  Western  Silo  Co.,  Des  Moines,  la. 

137  c  MATTOS,  P.  D Mgr.  Treating  Plants,  Southern  Pacific  Co.,  West  Oak- 
land, Calif. 

591  c  MEYERS,  R.  E Care  International  Creosoting  &  Const.  Co.,  Texarkana, 

Texas. 
52  c  McARDLE,  PRANK    ...Supt.    Tie    Plant,    Indiana   Zinc   Creosoting    Co.,   Terra 

Haute,  Ind. 

453  c  Mccormick,  C.  R Pres.,  Chas.  R.  McCormick  Co.,  900  Fife  Bldg.,  San  Fran- 
cisco, Cal. 

555  a  McCORMICK.  H.  P Mgr.,  St.  Helens  Lumber  Co..  St.  Helens,  Oregon. 

415  c  McCRORY,  PRANK Chief  Tie  Inspr..  Chicago,  Rock  Island  &  Pacific  Rail- 
road, Little  Rock,  Ark. 

441   c  McELHINNEY.  H.  G Gen.  Supt.,  The  Kettle  River  Co.,  Madison,  111. 

434  c  McGINTY,  THOS.  J Treating    Inspr.,    Pennsylvania    System,    1006    Century 

Bldg.,  St.  Louis,  Mo. 

623  c  McGOUGH,  N.  W Supervisor  of  Treatment,  Texas  &  Pacific  Ry.  Co..  Care 

International  Creosoting  &  Construction  Co.,  Texar- 
kana   Texas  (1922) 

464  c  McKEE.   R.   E Long-Bt'll  Lumber  Co.*,  Kansas  City,  Mo. 

113  c  MEREDITH.  W.  C Supt..  Southern  Wood  Preserving  Co.,  Atlanta,  Ga. 

419  c  MERRITT.  H.  T Supt.,  Indiana  Tie  Co.,  904  Citizens'  Bank  Bldg.,  Evans- 

ville,  Ind. 

71  c  MEYER.  AUGUST Walsh  Tie  Co.,   910  Security  Bldg.,  Minneapolis.  Minn. 

474  c  MEYER,  E.  H Vice  Pres..  St.  Helens  Creosoting  Co.,  913  Yeon  Bldg., 

Portland,  Oregon. 
615  c  MITCHELL,  C.  B Asst.    to   President,    National    Lumber   and    Creosoting 

Co.,  P.  O.  Box  712,  Texarkana,  Tex.   (1922). 
596  c  MOPPATT,  P.  E Control    Chemist,    Republic    Creosoting   Co.,    St.    Louis 

Park.  Minn. 

164  c  MOLL.  DR.  J.  P 21  Brandenburgische  St.  Suedende,  Berlin,  Germany. 

501  c  MOODY,    WALTER   I... Asst.  Secy.,  Denver  Metals  Co.,   Denver,  Colo. 

599  c  MOORE,  PRANK  G Asst.    Supt..    Walsh    Tie   Co.,    946-948    McKnight    Bldg., 

Minneapolis,  Minn. 
520  a  MOORE,  GRANVILLE . .  Pres.,  Metals  &  Chemicals  Extraction  Corporation,  San 

Francisco,  Cal. 
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254  c  MOORE,    ROBT.    H Gen.    Supt.,    Canada    CreosotlngT    Co.,    1    King    §t.    E-. 

Toronto,  Ontario. 
576  c  MORIER,  L.  E In  Chargre   Pole  Treating  Plant.  Naugle  Pole  and  Tie 

Co.,  56  Wabash  Ave.,  Chlcagro.  III. 
545  c  MORRIS,  FRED  N Sales  Mgrr.,   Union   Cedar  Co.,   1601-5  Second  National 

Bank  Blder..  Toledo,  Ohio. 

111c  MOSES.  L.  B U  B.  Moses  &  Son,  127  No.  Dearborn  St.,  Chicago,  III. 

309  c  MUUCHIE,  W.  E Cross.   Austin    &  Ireland  Lumber  Co.,   1246  Grand   St.. 

Brooklyn.  N.  Y. 
351  c  MURPHY,  WM.  B Chief  Chemist,  F.  J.  Lewis  Mfg.  Co..  2500  S.  Robey  St.. 

Chicago.  111. 
402  c  MURRAY.  D.  L Supt.,  Atchison,  Topeka  and  Santa  Fe  Treating  P!ant« 

Albuquerque.  N.  M. 
621  c  MUSSELMAN.  C.  B Chief  Treating  Inspector,  Lehigh  Valley  R.  R.  Co..  231 

West  Franklin  St..  Bound  Brook.  N.  J.  (1922). 
307  p  MYERLY,  J.  R Treating  Engr..   Baltimore  and   Ohio   Railroad.  Green 

Spring.  W.  Va. 

50  c  NEWTON,  H.  M Vice    Pres.    and    Gen.    Mgr.,    Midland    Creosoting    Co., 

Granite  City.  111. 

^4  a  NEWMAN.  R.  M Western  Sales  Mgr.,  Mineral  Point  Zinc  Co..  1111  Mar- 
quette Bldg.,  Chicago,  111.  (1922). 

685  c  NIESSE,  B.  J Chemist.  National  Lumber  &  Creosoting  Co.,  812  Rail- 
way Exchange  Bldg..  Kansas  City,  Mo. 

416  a  NITCHIE.  CHAS.  C Chemist,  Mineral  Point  Zinc  Co..  Depue,  111. 

283  a  NIXON  E.  A Vice  Pres,,  Western  Tie  &  Timber  Co.,  St.  Louis.  Mo. 

314  a  NIXON,  WARREN  C Vice  Pres,,  Western  Tie  &  Timber  Co..  St.  Louis,  Mo. 

603  c  OGLEVEE,  O.  S Chief  Treating  Inspector,  P.  &  L.  E.  R.  R.  Co.,  Dicker- 
son  Run,  Pa.  (1922). 

455  c  OLSON,    JOHN    Selling  Agent.  St.  Helens  Creosoting  Co.,  633  Van  Nuys 

Bldg..  L.OS  Angeles.  Cat. 

589  a  OLLIVER.  J.  H Salesman,   Gas   Light   &   Coke   Co..   London    Dauntsey 

•  House,  Fredericks  Place,  Old  Jewry,  London.  Eng- 
land. 

570  a  ONSTAD.  A.  H Engineer  and  Mill  Architect,  Weyerhaeuser  Timber  Co.. 

Box  1607,  Tacoma.  Washington. 

209  c  OSBORNE.  C.  W Plant    Mgr..    St.    Helens    Creosoting   Co.,    912-13    Yeon 

Bldg..  Portland.  Oregon. 

253  c  PARK.   ERNEST  S Vice   Pres..   Ohio   Wood   Preserving  Co..    1063   Century 

Bldg..  Pittsburgh.  Pa. 

268  c  PARROTT.  R.  D Pres.  and  Gen.  Mgr..  Atlantic  Creosoting  Co..  Norfolk. 

Va. 

404  c  PAUL.  C.  E Prof,   of  Mechanics.   Armour  Institute  of  Technology. 

Chicago.  111. 

271  c  PAUL,  H.  A Treating  Inspr..  Chicago.  Rock  Island  and  Pacific  Rail- 
road, Tie  Plant.  Ark. 

460  c  PEIMBERT,  ANGEL  . .  .Chief  Engr..  National  Railways  of  Mexico.  Colonla  Sta- 
tion. Mexico  City,  Mex. 

436  c  PELZ,  E.  M Treatment    Inspr..    Chicago.    Milwaukee   and   St    Paul 

Railway,  Evansvllle.  Ind. 

395  c  PENNEY.  JOHN  S T.  J.  Moss  Tie  Co.,  St.  I^uls.  Mo. 

462  c  PP:PPLER.  R.  a Supt.,  Pittsburgh  Wood  Preserving  Co..  Adelaide,  Pa. 

348  c  PERSHALL,  E.   E Vice  Pres..  T.  J.  Moss  Tie  Co..  St.  Louis.  Mo. 

191  c  PESTEL.  A.  C Supt.  Tie  Treating  Plant.  Oregon-Washington  Railroad 

and  Navigation  Co.,  Wyeth.  Oregon. 

115  c  POOLER,  F.  S Tie  Agent.  Chicago.  Milwaukee  and  St.  Paul  Railway, 

Chicago,  111. 

610  c  POLLOCK.   S.   T Asst.   Supt.,   Ohio   Wood   Preserving  Co..   OrvUle.   Ohio 

(1922). 

500  c  POST.  C.  F Ass  t    Purch.    Agt.,    Western    Pacific    Railroad.    Mills 

Bldg.,  San  Francisco,  Cal. 

511  a  POTTER,  H.  R Salesman,    Potter-Coylc,    Bessemer    Bldg..    Pittsburgh. 

Pa. 

626  a  PURDY.  GEO.  C Pre.s.,  Greenlee  Bros.  Co..  Rockford.  111.  (1922). 

446  c  PUSINELL.I.  J.  A Treatment  Inspr..  Atchison,  Topeka  and  Santa  Fe  Rail- 
way, Topoka.  Kansas. 

509  c  I*OWELL,  F.  C Mgr..  Republic  Creosoting  Co.,  Seattle,  Wash. 

396  a  QUEENY,  JOHN  F Pres.,  Monsanto   Chemical   Works,    1800  S.   Second   St.. 

St.  Louis,  Mo. 
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380  c  RABOURN,  M.  M Treating  Inspr.,  Union  Pacific  Ry.  Co.,  Laramie,  Wyo. 

681  a  RAILTON.  E.  M Sales  Mgr..   Barrett   &  Co..  10  South   LaSalle  St..   Chi- 

cagro,  III. 

2ei  c  RAWSON.   R.  H Goss  and  Hawson.  1124  Yeon  Bldg.,  Portland,  Oregon. 

331  c  RAY.  JOHN  R 433  S.  Galvez  St..  New  Orleans.  La. 

155  c  RECORD,  S.  J Prof,  of  Forest  Products,  Yale  University,  New  Haven. 

Conn. 
«27  a  REILLY,  P.  C President.  Republic  Creosoting  Co.,  Indianapolis.  Ind. 

(1922). 
617  c  REISER.  LEO  J Asst.  Supervisor  Tie  and  Timber  Dept.,  C.  R.  I.  &  P. 

Ry.  1140  White  Ave..  Kansas  City,  Mo.  (1922). 
579  c  REYES.  LUIS  J Asst.  Wood  Expert,  Bureau  of  Forestry.  Manilla.  Phil- 
ippine Islands. 
«14  c  REYNOLDS.  J.  P Supervisor  of  Treatment.  St.  L.  &  S.  W.  Ry.  Co.,  P.  O. 

Box  208.  Texarkana,  Tex.  (1922). 
54  c  REX.  GEO.    E Vice    Pres..    National    Lumber    &    Creosoting    Co..    312 

Railway  Exchange  Bldg.,  Kansas  City,  Mo. 
526  a  RHODES,  E.  O Chemical  Director,  American  Tar  Products  Co.,  610  So. 

Federal  St.,  Chicago.  III. 
597  c  RHYNE.  WADE  H Timber  Treating  Inspector.  Southern  Ry.  Co.,  1233  E. 

20th  St..  Jacksonville,  Fla. 

228  a  RIDSDALE,  P.  S     Secy.,  American  Forestry  Assn..  Washington.  D.  C. 

585  c  RITCHIE,  A.  BRUCE. .. Mining  Engr.,  Consolidated  Mining  &  Smelting  Co.  of 

Canada.  Ltd.,  Trail,  B.  C. 
578  c  ROACH,   D.  E Secy,    and    Treas.,    Creosoted    Materials    Co.,    Inc.,    301 

Queen  and  Crescent  Bldg.,  New  Orleans,  La. 
549  a  ROCCA.  B.  T Engr.,    Metals    and    Chemical    Extraction    Corporation, 

766  50th  Avenue,  Oakland,  Cal. 
133  c  RODD,  THOS..  JR Pres..  The  Rodd  Co..  Century  Bldg.,  Pittsburg,  Pa. 

14  c  ROLLINS.  H.  M Supt.,  Gulf  port  Creosoting  Co.,  Gulf  port.  Miss. 

(Charter) 

363  c  ROSS,  PERCY  A Supt.  Treating  Plant,  El  Paso  and  Southwestern  Rail- 
road. Alamogordo,  N.  M. 

310  c  ROWLAND,  J.  W Gen.  Tie  Inspr..  Baltimore  and  Ohio  Railroad.  Parkers- 
burg,  W.  Va. 
90  c  RUFLI,  H.  M Supt..  Republic  Creosoting  Co..  Indianapolis.  Ind. 

556  c  RUSSELL,  WM.  A Inspr.  Green  and  Creosoted  Material,  R.  W.  Hunt  Co., 

St.  Helens,  Oregon. 

465  c  RYAN.  THOS.  J Chief  Tie  and  Timber  Inspr.,  Chicago  &  Eastern  Illinois 

Railroad,  307  S.  Market  St.,  Marion,  111. 

286  c  SACKETT,  H.  S Ass't    Purch.   Agt.,   Chicago,   Milwaukee   and    St.   Paul 

Railway,  Chicago,  111. 

398  c  SCHILTHUIS,  J.  J United    Indian    Wood    Exploitation   Companies.    Sema- 

rang.  Java.  • 

619  c  SCHJOTH.   PERCY    Supt.,  T.  J.  Moss  Tie  Co.,  Granville.  Wis.  (1922). 

567  a  SCHLAFLY,  J.  J Vice  Pres.,  Potosl  Tie  &  Lumber  Co.,  410  Liberty  Cen- 
tral Bldg.,  St.  Louis.  Mo. 

496  c  SCHMAELZLE.  K.  J Sales  Engr..  Jennison-Wrlght  Co..  Toledo.  Ohio. 

206  c  SCHNATTERBECK,  C.C. Special  Inspector  In  Charge  Cross-ties.  U.  S.  R.  A..  904 

Hurley-Wright  Bldg..  Washington.  D.  C. 

513  a  SCHOELLKOPF,  J.F.,  jR.Pres.,  By-Products  Steel  Corporation,  706  Marine  Trust 

Bldg..  Buffalo,  N.  Y. 

189  c  SCHOMBURG,   T.    A Pres.,  Continental  Tie  and  Lumber  Co.,  Denver,  Colo. 

85  c  SCHULZ,  HARRY    Supt.,   Wood   Preserving  Plant,   Salt   Lake   Route,   Los 

592  c  SHAR.  CHUAN-SH(1W..205  Llnden*Ave.*.  Ithaca.  N.  Y. 

432  c  SHINN.  FORREST  S Supervisor.    Chicago.    Burlington    &    Quincy    Treating 

Plant,  Galesburg.  111. 
51   c  SHIPLEY.  GRANT  B...Pres..  Pittsburgh  Wood  Preserving  Co.,  Century  Bldg., 

Pittsburgh,  Pa. 
373  c  SHIPLEY.  JACK  B Pittsburgh  Wood  Preserving  Co..  Century  Bldg..  Pitts- 
burgh. Pa. 

154  a  SHIPLEY.  U  B   Bernuth  Lembcke  Co..  171  Madison  Ave..  New  York  City. 

89  c  SHUFORD.  C.   S Mgr..  Republic  Creosoting  Co..  Norfolk.  Va. 

15  c  SMITH.  AMOS Supt..  Ayer  and  Lord  Tie  Co.,  Argenta,  Ark. 

(Charter) 

45  c  SMITH,    LOWRY    Ass't    Div.    Engr.    Eastern    District,    Northern    Pacific 

Railroad.  St.  Paul.  Minn. 

34  c  SMITH.  P.  A Ass't  Mgr..  Norfolk  Creosoting  Co.,  Norfolk,  Va. 

289  a  SMITH,  R.  G Engr.  and  Chom.,  Standard   Oil  Co.   of  California,  200 

Bush  St.,  San  Francisco,  Cal. 

216  c  SMITH,  V.  C Cons.    Engr.,    Government    Railroads    of    India,    Care 

Parr's  Bank,  Haverstock  Hill.   London.  N.  W..  Eng- 
land. 
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421  c  SMITH,    WM.   D Cain-Hurley  Lumber  Co.,  1153  People's  Gas  Bldgr.,  Chl- 

cagro,  III. 
135  c  SMITH,    W.    J Tie   and   Timber   Agrent,   Missouri,   Kansas   and   Texas 

Railroad,  St.  Louis.  Mo. 
463  c  SNOW,  IRVING  M Ass't  Supt.,  Pittsburgh  Wood  Preserving  Co.,  Adelaide, 

Pa. 

504  c  SNYDER,  C.  H Cons.  Civil  Engrr.,  251  Kearny  St.,  San  Francisco,  Cal. 

658  c  SPECHT,  J.  M Tie  Agrent,  Southern  Pacific   Railway,  719  Yeon  Bldg., 

Portland,  Oregon. 

470  c  SPENCER,  WM.  O Supt.,  Wood   Preserving  Works,  Southern  Pacific  Co., 

Los  Angeles,  Cal. 

355  c  SPORLEY,  CHAS.  M National  Pole  Co.,  742  Metropolitan  Bldg.,  Minneapolis, 

Minn. 

427  c  SPROAT,    ROBT Chief  Lbr.  Inspr.,  Central  Railroad  of  New  Jersey,  Port 

Reading  Creosoting  Plant,  Port  Reading.  N.  J. 

248  c  STAHL.  K.  F Consulting  Chemist,  General  Chemical  Co.,  2318  Whar- 
ton St.,  Pittsburgh,  Pa. 

104  c  STEINMAYER,  O.  C Supr.   Timber  Pres.,   St.  Louis-San   Francisco.  Sprin'g- 

field.  Mo. 

638  c  STEPHENSON,  G.  C Chemist.  Care  Manager  Treating  Plants  System.  A.  T. 

^ &  S.  P.  Ry.  Co.,  Topeka,  Kans.  (1922). 

58  c  STERLING,  E.  A Eastern  Mgr.,  J.  D.  Lacey  &  Co.,  350  Madison  St..  New 

York  City. 

35  c  STEWART.  F.  H 2201  Pittsburg  Ave.,  El  Paso,  Texas.    . 

605  c  STEELE.  THOS.  F Pres.,    Creosote   Supply  Co.,    904   Hibernla    Bldg..    New 

-o.       crox.x.^T   «rw  OHeaus,  La.  (1922). 

620  c  STEEN,  WM Manager,  Long-Bell   Lumber  Co.,  Box   460  Shreveport, 

La.  (1922). 

506  c  STIBOLT,  V.  A Ass't  Gen.  Mgr.,  Natalbany  Lumber  Co.,  Hammond.  La. 

92  c  STIMSON,  EARL  Chief  Engr.  Maintenance.  Baltimore  and  Ohio  Rail- 
road, Baltimore,  Md. 

375  c  STOCKDALE,  J.  S Purch.  Agt..  Pittsburgh  Wood  Preserving  Co.,  Century 

Bldg..  Pittsburgh,  Pa. 

285  c  STOCKING,  E.  J Vice  Pres.,  Central  Creosoting  Co.,  Ill  W.  Washington 

St..  Chicago,  111. 

429  c  STOTTLEMYER,  E.  M..Gen.    Foreman,    Baltimore    and    Ohio    Treating    Plant. 

Green  Spring.  W.  Va. 

572  a  STREHAN,   GEO.    E Cons.  Engr.,  Southern  Pine  Association.  112  West  42nd 

St.,  New  York  City. 

471  a  STROTHER.  GRAY  0..62  Essex  Ave..  Glen  Ridge,  New  Jersey. 

312  c  STULL.  T.  G Chief  Timber  Inspr.,  Chicago,   Indiana  and   Louisville 

Railway.  Bloomington,  Ind. 
287  c  SWAN,  O.  T Sec'y.   Northern   Hemlock  and  Hardwood   Manufactur- 
ers' Association,  Oshkosh  Wis. 
• 

36  c  TAYLOR,  C.  M Supt.  Treating  Plant.  P.  &  R.  and  C.  R.  R.  of  N.  J.,  Port 

Reading.  N.  J. 
304  c  TAYLOR.  THOS.  B Ass't  to  Pres..  American  Creosoting  Co..  Louisville,  Ky. 

430  c  TEBBY.    C.    E T.  J.  Moss  Tie  Co..  R.  R.  1,  Box  147.  East  St.  Louis.  111. 

192  c  TILLEY,  C.  M Timber  Treating  Inspr..  Southern  Railway,  Slldell.  La. 

197  c  TOWNSEND.  T.  G 50  East  58th  Street.  New  York  City. 

16  a  TOWNLEY.  WM..  Jr Grasselll  Chemical  Co..  Cleveland,  Ohio. 

(Charter) 

382  c  TRACEY,  JOHN  H Timber  Inspr.,  Testing  Division,  City  of  Chicago,  3100 

S.  Sacramento  Ave..  Chicago.  111. 

466  a  TRUMAN,  M.  G Vice  Pres..  Carter  Bloxonend  Flooring  Co.,  332  S.  Michi- 
gan Ave..  Chicago,  111. 

139  c  TRUMBULL,  M.  K American  Sugar  Refining  Co..  117  Wall  St.,  New  York 

City. 

17  c  VALENTINE,  H.  S Ass't  Gen.  Mgr..  Epplnger  and  Russell  Co.,  165  Broad- 

(Charter)  way.  New  York  City. 

439  c  VANDERPOEL,  W.  K Gen.  Supt.  Distribution.  Public  Service  Electric  Co..  80 

Pftrk  Plflce   Newark    ^J   J 

65  c  VAN  METRE,  R Vice  Pres.,   Joyce-Watkins  Co..   332  S.  Michigan   Ave., 

Chicago.  III. 
602  c  VAUGHAN,  J.  ALVIN.  ..Plant  Chemist.  Norfolk  &  Western  Ry.  Co.,  P.  O.  Box 

280,  East  Radford.  Va. 

523  c  VESEY.  ROBT.  S Works    Mgr..    Wm.    Christie    &    Co.,     Ltd.,     Christies 

Wharf.  London   S.  E.  7,  England. 

141  c  von  LEER,  H.  J Treating  Inspr..    Baltimore  and  Ohio  Railroad,   601   S. 

8th  St.,  Terre  Haute.  Ind. 

46  c  von  SCHRENK,  H Cons.  Timber  Engr.,  Tower  Grove  and  Plad   Avenues, 

St.  Louis.  Mo. 
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584  c  VOLMER,  MILTON  J. .  .Supervisor  of  Treatment,  National  Lumber  &  Creosot- 

ingr  Co..  Box  63,  Leeds,  Mo. 
378  c  VORUM,  A.  H Inspection  Engr.,  Western  Electric  Co.,  195  Broadway. 

New  York  City. 

326  c  WADDELL,  K.  M Chemist,  Jennison-Wright  Co.,  Toledo,  Ohio. 

256  c  WALLACE,  H Supt.,  American  Creosoting  Co.,  401  W.  Main  St.,  Louis- 
ville. Ky. 

543  c  WALSH,  LIONEL O.  P. .  .Gen.  Mgr.,  Dominion   Tar  &  Chemical  Co.,  171  James 

St.,  Montreal,  Quebec. 

Ill  a  WALSH.  P.  R Prea.,  Walsh  Tie  Co.,  Security  Bldg..  Minneapolis,  Minn. 

468  c  WALTER.   FRED   J Nashville,  Chattanooga  and  St.  Louis  Railroad,  Nash- 

ville. Tenn. 

420  c  WASTJER.    JOSEPH    . .  Sec'y,  Indiana  Tie  Co..  Evansvllle.  Ind. 

81  c  WATERMAN,  J.  H Supt.    Timber   Preservation.    Chicago,    Burlington   and 

Quincy  Railway,  Galesburg,  111. 

150  o  WATKINS,  W.  T Pres.,  Joyce-Watklns  Co.,  332  S.  Michigan  Ave..  Chi- 
cago. 111. 

551  a  WAUGH,  FRANK  A Walter  Waugh  and  Co.,  4  Lloyd's  Ave.,  London,  Eng- 
land. 

387  c  WEATHERLY,  J.  L Sales    Engr.,    Jennison    Wright   Co.,    906    Crozer    Bldg.. 

Philadelphia.  Pa. 

134  c  WEBER.  J.  M Supt..  Ohio  Wood  Preserving  Co..  Orrville,  Ohio. 

305  a  WEGENER,  RICH Pres.,  Standard  Tar  Products  Co..  Milwaukee.  Wis. 

79  h  WEISS,  H.  F Cons.  Engr.,  C.  F.  Burgess  Laboratories.  Madison,  Wis. 

516  c  WEST,  O.  R Div.   Engr.,  Atchison,  Topeka  and   Santa  Fe  Railway, 

Needles.  Calif. 

469  a  WETMORE,  W.  C Residual    Oils    Corporation,    1313    People's    Gas    Bldg.. 

Chicago,  111. 
565  a  WHEELER,  CHAS.  L. . .  Gen.  Mgr.,  St.  Helens  Dock  &  Terminal  Co.,  St.  Helens, 

Oregon. 

484  c  WHITE,  FRANK  G Chief    Engr..    Board    of    State   Harbor   Commissioners, 

Ferry  Bldg.,  San  Francisco,  Cal. 

177  c  WHITE,  THOS.  M American  Creosote  Works.  Louisville,  Miss. 

613  c  WHITE.  R.  H.,  Jr Vice  Pres.,  Southern  Wood  Preserving  Co.,  Atlanta,  Ga. 

(1922) 

437  c  WILKINSON,   J.  M 912  W.  Chestnut  St.,  Marlon.  111. 

47  c  WILLIAMS,   J.   C Inspector.  Port  Reading  Creosotlng  Plant,  Port  Read- 
ing, N.  J. 

497  c  WILLIAMS,  J.  W Chief   Engr..   Northwestern   Pacific    Railroad,    64    Pine 

^„„       , _  St.,  San  Francisco.  Cal. 

1^5  ^  ^I^^l^^S-  ^-  ^ r»»'e8-  an<J  Treas..  Indiana  Tie  Co.,  Evansvllle,  Ind. 

399  c  WILSON,  ROGER Chemist,  Republic  Creosotlng  Co.,  Minneapolis.  Minn. 

1!5  ^  SI^,1SP^'  ^-  ^ Ass't  Engr..  Norfolk  and  Western  Ry.,  Roanoke,  Va. 

643  c  WINEGAR,  B.  M Ass't  Gen.  Tie  Agent,  Canadian  Pacific  Ry.  Co.,  Mon- 
treal. Canada  (1922). 

426  c  WOOD,  GALEN Chemist.    Philadelphia    and    Reading    Railroad,    Port 

Reading.  N.  J. 

575  c  WOOD,  O.  H r Ass't  Purch.  Agt.,  Great  Northern  Railroad,  324  King 

St    Seattle    A^ash 

540  a  WOOD,  WM  PHILO Tar  Products  Corporation,  913  Turks  Head  Bldg.,  Provi- 

^^^       ,„  dence,  Rhode  Island. 

459  c  WOODRUFF,  H.W.,JR,..  Gen.    Mgr.,    Hattiesburg   Creosotlng    Co.,    Hattiesburg. 

Miss. 

485  c  WYMAN,  R.  L Inspector.   Pacific   Coast  Forest  Products,   437   Pittock 

Block,  Portland,  Oregon. 

344  c  ZELLER,  W.  C Supt.,  American  Creosotlng  Co.  of  New  Jersey,  Newark, 

N.  J. 

637  c  ZIMMERMAN,  C.  W Engineer  In  Forest  Products,  Box  112  University  Sta- 
tion, Seattle,  Washington  (1922). 
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ATTENDANCE    AT   THE   EIGHTEENTH   ANNUAIi   MEETING 

The  registration   showed   the  following  in   attendance   at  the  meeting: 

Members 


Adams,  Chas. 
Alexander.  E.E. 
Amadon,  C.  H. 
Amis,  J.  C. 
Angier,  F.  J. 
Armstrong,  A.  W. 
Austin,  H.  E. 

I?acon.  W.  L. 
Bade.  J.  H. 
Barth.  Kurt  C. 
Bateman.  Ernest 
Belcher,  R.  S. 
Boehne,  E.  E. 
Bowser,  E.  H. 
Brigrgs.  Z.  M. 
Brown,  Nelson  C. 
Bradley,  Mark  K. 
Buehler,  Walter 
r.urnes,  J.  D. 
Bush,  H.  O. 

Calvin.  R.  A. 
Card.  Joseph  B. 
Gate.  T.  A. 
Cecil,  W.  A. 
Cherringrton,  F.  W. 
Chllcoat.  G.  W. 
Church,  S.  R. 
CUfton,  W.  H. 
Clark,  E.  L. 
Cooper.  S.  D. 
Crawford,  Carl  G. 
Condon.  H.  R. 
Curtin.  Matthew  J. 

Pavldson.  O.  M. 
Davis,  H.E. 
Davis.  C.  T. 
Davis.  J.  W. 
Drutsch.  Margaret  F. 
Dixon,  G.  C. 
Drefahl,  L.  C. 
Dunstan,  J.  H. 
Dutton,  Ellis  R. 
Dwyer.  M.  B. 

Edwards,  D.  W. 
Elder.  S.  M. 
Enrlght,  P.  M. 
Krlcson,  Lambert  T. 

Frey.  Geo.  W. 
Foley,  John 
Ford,  C.  F. 
France,  R.  L, 
Fritz,  C.  C. 
Fulks,  E.  B. 
Fulweller.  W.  H. 
Furlong.  L.  A. 


Gerhard,  Harry  H. 
Gibson,  Andrew 
Golden.  W.  J. 
Goltra,  W.  F. 
Goodwin,  W.  R. 
Grady,  W.  H. 
O.aham,  F.  N. 
Graham,  R.  A. 
Greene,  C.  W. 
Greenebaum,  Milton 
Grow,  J.  H. 

Harper,  Lewis  H. 
Hartman,  Ernest  P. 
Helm,  A.  L. 
Hendricks.  V.  K. 
Hicks,  P.  R. 
Hicks,  S.  D. 
Horrocks,  H.  E. 
Hosford,  Roger  F. 
Hoskins.  J.  W. 
Howson,  E.  T. 
Hunt,  Geo.  M. 

Jackson,  W.  E. 
Johnson.  J.  A. 
Johnson.  John  H. 
Joyce.  A.  R. 
Jurs,  L.  D. 

Kammerer.  Alfred  L. 
Kehoe.  H.  B. 
Kelg.  J.  R. 
Kelleher,  W.  J. 
Kllley,  R.  M. 
Kinsman,  J.  Warren 
Klstler,  L.  W. 
Krell,  F.  C. 
Krot  mer,  F.  W. 
Kuehn,  A.  L. 

I^lst.  Theo.  P. 
I^rkln,  A.  E. 
I*ay.  Joseph  H. 
Lembcke,  G.  A. 
Lewis,  P.  J. 
Lewis,  W.  H. 
Lord.  Russell 
I-orenz,  G.  W. 

McCrory.  Frank 
McElhlnney.  H.  G. 
McGlnty,  Thomas  J. 
McKee,  R.  E. 
Macl-ean,  J.  D. 
Mandenberg.  E.  C. 
Mattos.  F.  D. 
Manley.  R.  S. 
Martin.  P.  R. 
Meyer,  A. 


Meyers.  R,  E. 
Morier,  L.  E. 
Moses,  L.  B. 
Murray,  D.  L. 

Nlesse,  Bernard  J. 
Newton.  H.  M. 
Nixon,  Warren  C. 

Oglevee.  O.  S. 

Park,  E.  S. 
Paul,  C.  E. 
Paul,  H.  A. 
Pelz.  E.  M. 
Penney,  John  S. 
Pershall,  B.  E. 
Pooler,  P.  S.      . 
Potter,  H.  R. 

Rabourn,  M.  M. 
Reiser,  Leo  J. 
Rex,  Geo.  E. 
Rhodes.  E.  O. 
Rhyne.  Wade  H. 
Roach,  D.  Eggleston 
Ross,  P.  A. 
Rowland,  J.  W. 

Schjoth.  Percy 
Schlafly.  J.  P. 
Schnatterbeck.  C.  C. 
Shinn,  Forrest  S. 
Smith,  Lowry 
Smith,  Wm.  D. 
Smith,  W.  J. 
Snow,  Irving  M. 
Steen.  Wm. 
Stelnmayer,  O.  C. 
Stocking.  E.  J. 
Stull.T.  G. 
Swan.  O.  T. 

Taylor.  C.  Marshall 
Tebby,  C.  E. 
Tilley,  C.  M. 

Valentine,  H.  S. 
Van  Metre.  R, 
Volmer,  Milton  J. 
von  Leer,  H.  J. 
von  Schrenk,  H. 
Vorum,  A.  H. 

Waddell.  K.  M. 
Walsh,  P.  R. 
Walter.  P.  J. 
Waterman,  J.  H. 
White,  R.H..  Jr. 
Wood,  Galen 
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Non-Members 


Aishton.  R.  H. 
Angrier,  Robert  N. 
Auguera,  F. 
Ansley.  F.  J..  Jr. 

Babcock,  A.  T. 
Baird,  Thomas 
Bartsch,  Paul 
Bennett,  Alfred 
Berger,  Anton  J. 
Blombergr.  K.  A. 
Bowden,  I.  V. 
Brodeson,  R.  J. 
Brown,  Sand  ford 
Burt,  Clarence 

Campbell,  J.  Hayes 
Cannon,  Jos. 
Ch  11  coat.  Robt.  F. 
Clark,  W.  A. 
Cobley,  A.  W. 
Coderre,  J.  A. 
Colley,  Regrfnald  H. 
Cordin,  E.  F. 
Cox,  Vernon  J. 

Deabler,  C.  O. 
DeBerard.  W.  W. 
Defebaugh,  E.  H. 
Drake,  R.  E. 

Edmonds.  (*has.  H. 
EglofT,  H.  Gustav 
Ehrhart.  E.  D. 


Ehrhart,  E. 
Eifel,  L.  S. 

Fathman,  A.  R. 
Fielder,  A. 
Filmer,  Walter  L. 
French,  A.  C. 
Fritschle,  J.  C. 
Fox,  Ed 
Fuhr,  Fred  L. 

Garrett,  James 
Gelssmann,  Theodore 
Gilbert,  F.  A. 
Gowing,  E.  P. 
Greene,  W.  H. 
Greenhagrer,  Milton 
Gurtler,  Frederick  H. 

Hugen,  A.  M. 
Harmount,  Timmons 
Hayden,  Virgil 
Homi>elmann 
HlUier.  F.  S. 
Humphrey,  C.  J. 
Ilornan.  Elmer 

Jacobs,  O.  E. 
Johnson,  B.  N. 
Jones,  G.  H. 

Kelley.  D.  E. 
Ki  lly.  Ed 
Knowies,  C.  R. 

Livingston,  Robert  D. 


MacCart,  W.  F. 
McGinty,  Michael 
McGunera,  J  as.  R. 
Marlowe,  L.  D. 
Mossey,  O.  L*. 
Menzer,  P.  J. 
Miller.  H.  O. 
Mitchell,  W.  L. 
Moss,  F.  J. 
Mummert,  M.  A. 
Musselman.  C.  B.  " 

Paul,  W.  A. 
Peele,  H.  J. 
I*oh'man.  Walter 
l*urdy,  George  C. 

Roseman,  B.  H. 
Roth,  H. 

Schussler,  M.  H. 
Seribner,  C.  S. 
Severence.  O.  W. 
Smith.  E.  C. 
Steel,  D.  A. 
Strawn,  H. 
Summerhays,  W.  A. 

Van  Half  ten,  A.  W. 

Welsenburger,  F.  W. 
Wells,  W.  F. 
White.  L.  H. 
Woolf,  H.  C. 
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CLASSIFICATION   OP  MEMBERSHIP 


Railroads 


ATCHISON,  TOPEKA  &  SANTA  FE: 
Belcher,  R.  S. 
Brennan.T.  S. 
Cooper,  S.  D. 
Curry,  J.  H. 
Faulkner,  E.  O. 
Frandsen.  F.  K.  O. 
Jackson,  W.  E. 
Keig,  J.  R. 
Murray,  D.  L. 
Pusinelli,  J.  A. 
Stephenson,  G.  C. 
West,  O.  R. 

BALTIMORE  AND  OHIO: 
Alexander,  E.  E. 
Angrier,  R.  N- 
Elder,  Samuel 
Gross,  H.  W. 
Kimball,  L  P. 
Kittle,  C.  L. 
Myerly,  J.  R. 
Rowland,  J.  W. 
Stimson,,  Earl 
Stottlemyer,  E.  M. 
Von  Leer,  H.  J. 

CANADIAN  PACIFIC: 
Dixon,  J.  H. 
Winegrar,  B.  M. 

CENTRAL  OF  GEORGIA: 
Harper,  L.  H. 

CHICAGO.   BURLINGTON  & 
QUINCY: 
Haggander,  G.  A. 
Ingalls,  E.  E. 
Shinn.  F.  S. 
Waterman,  J.  H. 

CHICAGO   &   EASTERN  ILLINOIS: 
Bernhardt,  J.  E. 
Ryan,  T.  J. 

CHICAGO  &  GREAT  WESTERN: 
Graham,  F.  N. 

CHICAGO.   INDIANAPOLIS    & 
LOUISVILLE: 
Kent.  A.  S. 
Stull,  T.  G. 

CHICAGO.    MILWAUKEE    &    ST. 
PAUL: 
Pel?!.  E.  N. 
Pooler,  F.  S. 
Sackett,  H.  S. 

CHICAGO  &  NORTHWESTERN: 
Bacon,  W.  L. 
Bemis.  Geo.  M. 
Davidson,  Geo.  M. 


CHICAGO,  ROCK  ISLAND  & 
PACIFIC: 
Ford,  C.  F. 
McCrory,  Frank 
Paul,  H.  A. 
Reiser,  Leo  J. 

CLEVELAND.  CINCINNATI, 

CHICAGO  &  ST.  LOUIS: 
Dixon,  G.  C. 

DELAWARE.   LACKAWANNA    & 
WESTERN: 
Gosline.  C.  E. 

DETROIT  &  MACKINAC: 
Amis,  J.  C. 

DULUTH   &  IRON   RANGE: 
Clark,  W.  A. 

EL  PASO  &  SOUTHWESTERN: 
Ross,  P.  A. 

ERIE  RAILROAD: 
Bush,  H.  O. 
Falconer,  R.  C. 

GOVERNMENT   RAILROADS  OF 
INDIA: 
Smith,  V.  C. 

GREAT  NORTHERN: 
Wood,  O.  H. 

ILLINOIS  CENTRAL: 
Bowser,  E.  H. 

KANSAS  CITY  SOUTHERN: 
Bowd»n,  I.  V. 

LEHIGH  VALLEY: 
Musselman.  C.  B. 

MISSOURI.  KANSAS  &  TEXAS: 
Elam,  Wm. 
Smith,  W.  J. 

MISSOURI  PACIFIC: 
Graham,  R.  A. 

MINNEAPPOLIS.   ST.  PAUL, 
SAULT  STE.   MARIE: 
Goodwin,  W.  R. 

NATIONAL  RAILWAYS   OF 
MEXICO: 
Peimbert,  Angel 

NASHVILLE.  CHATTANOOGA  & 
ST.  LOUIS: 
Walter,  F.  J. 
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Railroads —  (  Continued  ) 


NEW  YORK  CENTRAL: 
Green,  C.  W. 
Bury,  Richard  A. 

NORFOLK    &  WESTERN: 
Bell,  H.  C. 
Gibboney.  J.  H. 
Vaugrhan,  J.  Alvin 
Wiltsee,  W.  P. 

NORTHERN  PACIFIC: 
Gibson,  Andrew 
Smith,  Lowry 

NORTHWESTERN  PACIFIC: 
Williams,  J.  W. 

OREGON   SHORT  LINE: 
French,  A.  C. 

OREGON-WASHINGTON    RAIL- 
ROAD   &   NAVIGATION   CO.: 
Pestel,  A.  C. 

PENNSYLVANIA: 
Black,  J.  M. 
Briggs,  Z.  M. 
Chilcoat,  G.  W. 
Condon.  H.  R. 
Foley.  John 
Hopkins.  H.  W. 
Krell,  F.  C. 
McGinty,  T.  J. 

PHILADELPHIA  &  READING: 
Sproat,  R. 
Taylor,  C.  M. 
Williams,  J.  C. 
Wood,  Galen 

PITTSBURGH  &  LAKE  ERIE: 
Clarke,  Roy  C. 
Ogrlevee,  Oliver  S. 

ST.  LOUIS  &  SAN   FRANCISCO: 
Steinmayer,  O.  C. 


ST.  LOUIS  &  SOUTH  WESTERN: 
Reynolds,  J.  P. 

SAN  FRANCISCO-OAKLAND 
TERMINAL: 
Harris,  Geo.  H. 

SAN   PEDRO,  LOS  ANGELES  & 
SALT  LAKE: 
Schulz,  Harry 

SOUTHERN: 

Finke.  W.  F.  H. 
Rhyne,  Wade  H. 
Tilley.  C.  M. 

SOUTHERN   PACIFIC: 
Adams,  Charles 
France,  R.  L. 
Isaacs,  John  D. 
Jaekle,  W.  M. 
Kirkbride,  W.  H. 
Lull.  H.  M. 
Mattos,  F.  D. 
Spocht,  J.  M. 
Spencer,  W.  O. 

TEXAS  AND  NEW  ORLEANS: 
Davis,  Charles  T. 

TEXAS  &  PACIFIC: 
McGougrh,  N.  W. 

TEXAS  &  PACIFIC  AND  INTER- 
NATIONAL  AND   GREAT 
NORTHERN: 
Kennedy,  L.  T. 

UNION  PACIFIC: 
Johnson,  J.  A. 
Ijorenz,  Geo.  W. 
Rabourn,  M.  M. 

WESTERN  PACIFIC: 
Post,  C.  F. 


Street  Railways 


BOSTON   ELEVATED   RAILWAY 
COMPANY: 
Curtin.  M.  J. 


Commercial  Treating  Plants 


AMERICAN  CREOSOTING 
COMPANY: 
Austin,  H.  E. 
Crawford,  C.  G. 
Durham,  J.  H. 
Gowing:.  E.  P. 
Grady,  W.  H. 
Kuehn,  A.  L. 
Lawton,  T.  A. 
Taylor,  T.  B. 

AMERICAN   CREOSOTING   COM- 
PANY OF  NEW  JERSEY: 
Draper,  E.  G. 
Manion,  Keron 
Zeller,  W.  C. 


AMERICAN  CREOSOTE  WORKS: 
Labrot,  S.  W. 
White,  T.  M. 

ATLANTIC   CREOSOTING   &   WOOD 
PRESERVING  WORKS: 
Parrott,  R.  D. 

AYER   &   LORD  TIE  COMPANY: 
Armstrong-,  A.  W. 
Lord.  Russell 
Smith,  A.  M. 

BURT.   BOULTON  &  HAYWOOD, 
LTD.,   ENGLAND: 
Fergusson,  Hubert 
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Commercial  Treating  Planto— (Continued) 


CANADA  CREOSOTINO  COMPANY: 
Doan,  W.  E. 
Look,  R.  V. 
Moore.  R.  H. 

CENTRAL    CREOSOTING 
COMPANY: 
Bade,  J.  H. 
Card,  J.  B. 
Hamilton,  R.  M. 
Stocking.  E.  J. 

CHRISTIE.    WM..    AND   COMPANY, 
LTD.    (LONDON): 
Vesey,  Robert  S. 

COLLSTROP,  R.,  LTD.   (DENMARK) 
Collstrop,  A. 

COLMAN   CREOSOTINO   COMPANY: 
Colman,  G.  A. 
Colman,  L.  J. 

COMPRESSED  WOOD 

PRESERVING  CO.: 
Prey,  G.  W. 

CONTINENTAL  TIE  &  LUMBER 
CO.: 
Schombergr,  T.  A. 

CREOSOTE    BLOCK   PAVING  CO., 
LTD.: 
Armstrong-,  Westropp 
Lattimore,  C.  H. 

CREOSOTED    MATERIALS 
COMPANY,   INC. 
Hamilton.  F.  P. 
Manley.  R.  S. 
Roach,  D.  E. 

DOMINION   TAR   AND   CHEMICAL 
CO.: 
Walsh.  L.  O.  P. 

EPPINGER   AND   RUSSELL 
COMPANY: 
Chadwick.  C.  S. 
Valentine,  H.  S. 

ETABLISSEMENTS   GAILLARD 
(FRANCE) 
Boyer,  Louis 

FEDERAL  CREOSOTING 
COMPANY: 
Wallace,  H. 

GULFPORT  CREOSOTING 
COMPANY: 
Fant.  A.  E. 
Rollins,  H  M. 

HATTIRSPURG  CREOSOTING 
COMPANY: 
Eddins,  Wm. 
Woodruff.  H.  W..  Jr. 

INDIANA  CREOSOTING  COMPANY: 
Burkhalter,  D. 


INDIANA  TIE  COMPANY: 
Cecil,  W.  A. 
Merritt,  H.  T. 
Wastjer,  Jos. 
Williams.  R.  R. 

INDIANA   ZINC   CREOSOTINO  CO. 
Barber,  Frank  A. 
McArdle,  Frank 

INTERNATIONAL  CREOSOTING  A 
CONSTRUCTION    COMPANY: 
Allardyce,  R.  U 
Boehne,  E.  E. 
Calder,  R.  J. 
Latimer,  J.  D. 
Meyers,  R.  E. 

JENNISON-WRIGHT  COMPANY: 
Cherrington,  F.  W. 
Dresser,  G.  L. 
Ericson.  L.  T. 
Jennison,  H.  G. 
Schmaelzle,  K.  J. 
Waddell.  K.  M. 
Weatherly,  J.  L. 

JOYCE-WATKINS  COMPANY: 
Joyce,  A.  R. 
Van  Metre,  R. 
Watklns,  W.  T. 

KETTLE  RIVER  COMPANY: 
Calvin,  R.  A. 
Foster,  Harry  W. 
Kneeland,  R.  E. 
McElhinney.  H.  G. 

MASSACHUSETTS   LUMBER    AND 
CREOSOTING  COMPANY 
Bright,  E.  W. 

MICHIGAN  WOOD  PRESERVING 
CO.: 
KiUey,  Raymond  M. 
Lay.  Joseph  H. 

MIDLAND  CREOSOTING 
COMPANY: 
Newton,  H.  M. 

MONONGAHELA    WOOD 
PRESERVING  CO.: 
Hoyt.  W.  E. 

MOSS.  T.  J.,  TIE  COMPANY: 
Fristoe,  J.  W. 
Hoskins,  J.  W. 
Penney,  J.  S. 
Pershall.  E.  E. 
Schjoth.  Percy 
Tebby.  C.  E. 

NATIONAL  LUMBER  & 
CREOSOTING  CO. 
Harris,  Page 
Lawson,  W.  W. 
Logan,  J.  T. 
Mitchell,  Charles  B. 
Niesse.  Bernard  J. 
Rex,  Geo.  E. 
Volmer,  Milton  J.  C. 
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CoBUKerdal  TreadiiK  PUmta— •(CoBttMVod) 


NORFOLK  CREOSOTINO 
COMPANY: 
Smith.  P.  A. 

OHIO  WOOD  PRESERVINO 
COMPANY: 
Cate,  Thomas  A. 
Park.  E.  S. 
Pollock.  Samuel  11 
Weber,  J.  M. 

PACIFIC  CREOSOTINO  COMPANY: 
Book.  J.  B. 
Chadbourne.  B. 
Horrocks.  H.  B. 

PITTSBURGH  WOOD  PRESERVING 
CO.: 
Peppier,  R.  A. 
Shipley.  Grant  B. 
Shipley,  Jack  B. 
Snow.  I.  M. 
Stockdale.  J.  S. 

RAILWAY  TIE  TREATING 
COMPANY: 
Clements,  C.  M. 
Loud.  H.  S. 
Strother.  G.  O. 

REPUBLIC  CREOSOTINO 
COMPANY: 
Batson.  C.  D. 
Hess.  L.  E. 
Larkin.  A.  E. 
Moffatt.  Frederick  E. 
Powell.  F.  C. 
Rellly.  P.  C. 
Rufli.  H.  M. 
Shu  ford.  C.  E. 
Wilson,  Roger 


ST.  HELENS  CREOSOTINQ 
COMPANY: 
Fairley.  R.  H. 
Garland.  F.  J. 
Meyer.  E  H. 
Olson.  John 
Osborne.  C. 

ST.  PAUL  &  TACOMA  LUMBER  CO.: 

Grigrers.  e.  g. 

SANTA  FE  TIE  AND  TIMBER 

PRESERVING  COMPANY: 
Kistler.  L.  W. 

SOUTHERN  CREOSOTINO 
COMPANY:  • 

Dunstan,  J.  H. 
Kelleher.  W.  J. 

SOUTHERN  WOOD  PRESERVING 
CO.: 
White,  R.  H..  Jr. 

VANCOUVER  CREOSOTINO 
COMPANY: 
Hermann,  G.  E. 

WALSH  TIE  COMPANY: 
Furlong:.  L.  A. 
Meyer.  A. 
Moore.  Frank  O. 
Walsh.  P.  R. 

WATKINS  CREOSOTINO 
COMPANY: 
Helson.  J.  R. 

WESTERN  CEDAR  POLE 
PRESERVERS: 
Leavitt.  W.  M. 

WESTERN  WOOD  PRESERVING 
CO.: 
LIndsley.  E.  A. 


Tie  and  Timber  ComiMuiles 


ALLEN,  E.  J. 

AMERICAN  LINE  MATERIALS  CO.: 
Carpenter.  W.  M, 

AMERICAN  TIE  &  TIMBER  CO.: 
Brown.  S.  K. 

AMERICAN  WOOD  PIPE 
COMPANY: 
Caesar.  Geo.  W. 

ANGUERA  LUMBER  &  TIE 
COMPANY: 
Clifton,  W.H. 

BAXTER.  J.  H..  AND  COMPANY: 
Baxter.  A.  M. 

BENNETT.  FIELD  AND  COMPANY: 
Bennett,  Alfred 

BLASSINGHAM,  M.  T..  AND  CO.: 
Blassingham.  M.  T. 

CAIN-HURLEY  LUMBER 
COMPANY: 
Smith.  W.  D. 

33— A.  W.  P.  A* 


B.  J.  CARNEY  &  COMPANY: 
Brande.  E.  B. 

CHAPIN.  E.  T.,  COMPANY: 
Chapin,  E.  T. 

CARTER  BLOXONEND  FLOORING 
CO.: 
Truman,  M.  G. 

CONTINENTAL  PIPE  MFG.  CO.: 
Coale,  11.  D. 

COOK,  WM.  P..  AND  COMPANY 
Cook,  Wm.  P. 

COONEY.   ECKSTEIN  AND 
COMPANY: 
Cooney,  C.  T. 

CREO-FIR  WOOD   BLOCK  PAVING 
CO.: 
Enrlgrht.  F.  M. 

CROSS,  AUSTIN  AND    IRELAND 
LUMBER  CO.: 
Murchle,  W.  E. 
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Tie  and  Timber  Companies — (Ckmtiniied) 


FLORIDA  LUMBER  AND  CRATE 
COMPANY: 
Bryan,  Gordon 

GILLIS  AND  COMPANY: 
Kehoe,  H.  B. 


TIE  COMPANY: 


GOLTRA,  W.  F., 
Goltra.  W.  F. 


HEINEMAN,  E.  E. 

HINCKLEY.  GEO.  W.,  COMPANY: 
Hinckley,  Geo.  W. 

HOBART  LEE^IE  COMPANY: 
Lee,  Robert  E. 

KINZEL  LUMBER  COMPANY: 
Kinzel.  L.  K. 

LONG-BELL  LUMBER  COMPANY: 
Ashby.  H.  N. 
Fritz,  C.  C. 
Frye,  Ralph  K. 
Martin,  F.  R. 
McKee,  R.  E. 
Steen,  Wm. 

Mccormick,  chas.  r.,  company: 

Ball.  W.  C. 
McCormlck,  Chas.  R. 

MOSES,  L.  B..  TIE  COMPANY: 
Moses,  L  B. 

NASHVILLE  TIE  COMPANY: 
Andrews,  Howard 

NAT  ALBANY  LUMBER  COMPANY: 
StlboU,  V.  A. 


NATIONAL  POLE  COMPANY: 
Sporley,  C.  M. 

NAUGLE  POLE  AND  TIE  CO.: 
Morier,  L  E. 

PAGE  AND  HILL  COMPANY: 
Burnes,  J.  D. 
Hill,  L.  U 

POTOSI  TIE  AND  TIMBER 
COMPANY: 
Schlafly.  J.  J. 

RODD  COMPANY: 
Rodd,  Thos.,  Jr. 

ST.  HELENS  LUMBER  COMPANY: 
McCormlck,  H.  F. 

UNION  CEDAR  COMPANY: 
Faylor,  C.  E. 
Morris,  F.  M. 

UNITED  INDIAN  WOOD 

EXPLOITATION  COMPANIES: 
Schilthuls.  J.  J. 

VALENTINE-CLARK   COMPANY: 
Clark,  E.  L 

VON  PLATEN-FOX  COMPANY: 
Fox.  M.  J. 

WESTERN  TIE  AND  TIMBER 
COMPANY: 
Nixon,  E.  A. 
Nixon.  W.  C. 

WEYERHAEUSER  FOREST 
PRODUCTS: 
Hamilton.  C.  L. 


NATIONAL  LUMBER   MFGS. 
OF  CHICAGO: 
Holtman.  Dudley  F. 


ASSN.       WEYERHAEUSER  TIMBER 
COMPANY: 
Onstad,  A.  H. 


Chemical  Manafactarers,  Importers  and  Dealers, 
and  Other  Manufacturing  Companies 


ALLIS-CHALMERS  MFG.  CO. 
Grow,  J.  H. 


AMERICAN  TAR  PRODUCTS 
COMPANY: 
Davis.  J.  W. 
Rhodes.  E.  O. 

ARKANSAS  PRESERVATIVE 
COMPANY: 
Fulks.  E.  B. 


ASSOCIATED  OIL  COMPANY: 
Jurs,  L.  D. 

BARDEWYCK  CO.,   R.: 
Gutscbow,  Paul 


BARRETT  COMPANY: 
Barth,  K.  C. 
Buehler,  Walter 
Church,  S.  R. 
Mandenberg,  C.  E. 
Railton,  E.  M. 

BERK.  F.  W.,  &  COMPANY.  LTD.. 
ENGLAND: 
Berk.  P.  F. 

BERNUTH,  LEMBCKE  COMPANY. 
INC.: 
Bernuth.  Oscar 
Fisher.  Wm.  A. 
Kroemer,  F.  W. 
Lembcke,  G.  A. 
Shipley,  LB. 

BLACKALL,  ROBERT  H. 
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Chemical  Manufacturers,  Importers  and  Dealers, 
and  Other  Manufacturing  Companle»— (Continued) 


BLAGDEN,  VICTOR,  AND 
COMPANY: 
Blagrden,  Victor 

BY-PRODUCTS  STEEL 
CORPORATION: 
Golden.  W.  J. 
Schoellkopf,  J.  F. 

C.  A.  WOOD  PRESERVING 
COMPANY: 
Gerhard,  H.  H. 

CABOT  COMPANY: 
Cabot.  Samuel 

CREOSOTE  SUPPLY  COMPANY: 
Batson.  Robert  P. 
Steele,  Thos.  F. 

DU  PONT  CHEMICAL  WORKS: 
Kinsman.  J.  W. 

GAS  LIGHT  &  COKE  COMPANY, 
LONDON,  ENGLAND: 
Olliver,  J.  H. 

GENERAL  CHEMICAL  COMPANY: 
Hawkes.  A.  W. 
Libberton,  J.  H. 

GRASSELLI  CHEMICAL  COMPANY: 
Davis.  H.  E. 
Drefahl,  L.  C. 
Jordon,  J.  H. 
Townsley,  Wm. 

GRAVER  CORPORATION: 
Gibson,  W.  C. 

GREAT  WESTERN  ELECTRO 
CHEMICAL  COMPANY: 
Henderson,  C.  T. 

GREENLEE  BROTHERS  AND 
COMPANY: 
Edwards.  D.  W. 
Purdy,  G.  C. 

INTERNATIONAL  COAL 
PRODUCTS  CORP. : 
Bermingrham,  Edward 

KERN  COMMERCIAL  COMPANY: 
Greenebaum,  Milton 

LEWIS.  F.  J..  MFG.  COMPANY: 
Lewis.  F.  J. 
Lewis,  Wm.  H. 
Murphy.  Wm.  B. 


LOCKETT,  A.  M..' COMPANY: 
Lockett,  A.  M. 

METALS  AND  CHEMICALS  EX- 
TRACTION CORPORATION: 
Moore,  Granville 
Rocca,  B.  T. 

MINERAL  POINT  ZINC  COMPANY: 
Neuman,  R.  M. 
NItchie,  C.  C. 

MONSANTO  CHEMICAL  WORKS: 
Bradley,  Mark 
Queeny.  John  F. 

NATIONAL  ZINC  COMPANY: 
Leverett,  W.  H. 

NEW  JERSEY  ZINC  COMPANY: 
Breyer,  F.  G. 
Hendricks,  W.  H. 

NORTHEASTERN   COMPANY: 
Eastwick,  C.  H. 

PARAFFINE  COMPANIES: 
Greigr,  Wm.  R. 

PENNA  SALT  MFG.  COMPANY: 
Dwyer,  M.  B. 

PROTEXOL  CORPORATION: 
Hartman.  E.  F. 

RESIDUAL  OILS  CORPORATION: 
Wetmore,  W.  C. 

SHELL  COMPANY: 
Cortes,  C.  E. 

STANDARD  OIL  COMPANY  OF 
CALIFORNIA: 
Smith,  R.  G. 

STANDARD  TAR  PRODUCTS   CO.: 
Wegener,  Richard 

TAR  PRODUCTS  CORPORATION: 
Wood,  W.  P. 

UNITED  GAS  IMPROVEMENT  CO.: 
Fulweiler,  W.  H. 

WAUGH.  WALTER  AND 
COMPANY: 
Waugh,  F.  A. 

WESTERN  ELECTRIC  COMPANY: 
Anderson.  Harry  A. 

ZOBEL.  ERNST,  COMPANY: 
Gramm.  C.  W. 
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Chemists,  Consulting  Ebigineers,  Inspectors,  Etc. 


Allerton,  David- 
Almon,  W.  D. 
Babcock,  E.  B. 
Baker.  J.  S. 
Bartells.  E.  J. 
Becker,  A.  C. 
Berry,  C.  W. 
Brunnler,  H.  J. 
Collins,  E.  S. 
DeCew,  J.  A. 
Emerson  Company,  The: 

Emerson,  Harrington 
Foersterlingr.  Hans 
Goss  and  Rawson: 

Goss,  O.  P.  M. 

Rawson,  R.  H. 
Harrell,  E.  H.,  Co.: 

Harrell.  E.  H. 
Hendricks.  V.  K. 
Hicks.  S.  D. 


Hunt,  R.  W.  &Co.: 

Campbell,  J.  H. 

Russell,  Wm.  A. 
Johnston,  T.  P. 
Judgre,  F.  B. 
Kendricks,  J.  W. 
Lacey,  J.  C,  &  Company: 

Sterling.  E.  A. 
Moll,  Dr.  J.  Friedrich 
Ray,  John  A. 
Shar,  Chuan  Show 
Snyder,  C.  H. 
Stahl,  K.  F. 
Stewart,  F.  H. 
Townsend,  T.  G. 
von  Schrenk  and  Kammerer: 

Kamm^rer,  A.  L. 

von  Schrenk,  Hermann 
Weiss,  H.  P. 
Wilkson.  J.  M. 
Wyman,  R.  L. 


GoTemments 


U.  S.  FOREST  SERVICE: 
Bateman.  Ernest 
Deutsch.  Margaret  F. 
Helm,  A.  L. 
Hill.  C.  L. 
Hunt.  Geo.  M. 
MacLean,  J.  D. 
Zimmerman,  C.  W. 

U.  S.  RAII.ROAD 

ADMINISTRATION: 
Schnatterbeck.  C.  C. 

PHILIPPINE  ISLANDS: 
Reyes,  Luis  J. 

STATE   FOREST    SERVICE,  NEW 
ZEALAND: 
Entrlcan,  Alex.  R. 


ARMY: 

Clarke,  G.  S. 


CALIFORNIA  BOARD   OF  STATE 
HARBOR  COMMISSIONERS: 
White,  F.  G. 


TRUXILTX)  R.  R.  CO.,  REP.  OF  HON- 
DURAS, CENTRAL  AMERICA. 
Holbrook,  Raymond  C. 


MYSORE    DISTILLATION    &    IRON 
WORKS,         BHADRAVATE. 
M.     &     S.     M.    RY.,      MYSORE 
STATE,   INDIA: 
Clifford.  W.  E. 


Educational  Institutions 


ARMOUR  INSTITUTE  OF 
TECHNOLOGY: 
Paul,  C.  E. 

SYRACUSE  UNIVERSITY: 
Brown.  Nelson  C. 


YALE  UNIVERSITY: 
Record,  S.  J. 


UNIVERSITY  OF  CALIFORNIA: 
Kof  old,  C.  A, 


Associations 


AMERICAN  WOODS  EXPORT 
ASSOCIATION: 
Brown,  N.  C. 

.NORTHERN  HEMLOCK   &  HARD- 
WOODS MFGRS.  ASSN.: 
Swan,  O.  T. 


SOUTHERN  PINTi:  ASSOCIATION: 
Strehan,  Geo.  E. 

WEST   COAST   LUMBERMEN'S 
ASSOCIATION: 
Hogue,.C.  J. 
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Firms  Not  Claasifled 


AMERICAN  SUGAR  REFINING  CO.: 
Trumbull,  M.  K. 

AMERICAN  TELEPHONE  & 
TELEGRAPH  CO.: 
Egreleston,  R.  C. 
Hosford,  R.  F. 

ASSOCIATED   FACTORY  MUTUAL 
FIRE    INSURANCE 
COMPANIES: 
Hoxie.  F.  J. 

BURD  RING  SALES  CO.  OF 
CANADA: 
Dixon,  J.  H. 

CALIFORNIA  &  HAWAIIAN  SUGAR 
REFINING  CO.: 
Brown,  A.  A. 

CONSOLIDATED  MINING  & 

SMELTING  CO.  OF  CANADA: 
Ritchie,  A.  Bruce 
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Working  Table  for  Plant  Use.  49 


Digitized  by  VjOOQIC 


532 


ElGHTBEKTH  ANNUAL  MEETING 


INDEX  TO  ADVERTISERS 
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Aathrarene  OUa 

Protexol  Corporation 
Standard  Tar  Products  Co. 

Boilers,  EnirlBea,  Etc. 

Allis-Chalmers  Mfg.  Co. 

Cole  Mfg.  Co.,  R.  D. 

Houston,  Stanwood  &  Gamble  Co. 

Cars,  Tiem  Poles,  IVood  Block,  Etc. 

Allis-Chalmers  Mfg.  Co. 
Cole  Mfg.  Co.,  n.  D. 
Reeves  Bros.  Co. 

CantlB^a 

Cole  Mfg.  Co.,  R.  D. 

CmBen  and  Hoiata 

Pawling  &  Harnischfeger  Co. 

Creoaote 

American  Tar  Products  Co. 
Barrett  Co.,  The 
P^rnuth  Lembke  Co.,  Inc. 
Compressed  Wood  Preserving  Co. 
Lewis  Mfg.  Co..  F.  J. 
Protexol  Corporation 
Republic  Creosotlng  Co. 
Standard  Tar  Products  Co. 
U.  G.  I.  Contracting  Co. 
Waugh.  Walter,  &  Co. 

Cyrllndera 

Allis-Chalmers  Mfg.  Co. 
Cole  Mfg.  Co..  R.  D. 
Reeves  Bros.  Co. 
Riter-Conley  Co. 
Parkinson,  J.  A. 

Enirlneera,  Chemiata,  Etc. 

Hunt  &  Co.,  Robert  W. 
Shipley,  Grant  B. 

Bxyort era— Treated  and  Untreated 
Timber 

Epplnger  &  Russell  Co. 
McCormIck,  Chas.  R.,  &  Co. 
Pacific  Creosotlng  Co. 

FloorlnuT 

Carter  Bloxonend  Floorings 

IfOcomotlvea 

Porter  Cd..  H.  K, 

Material  Handllnur  Equipment 

Pawling  &  Harnischfeger  Co. 
Porter  Co.,  H.  K. 


Pipe,  Valvea  and  FIttinga 

Crane  Co. 


Pitch— Paving,  Rooflng,  IVaterprooflng 

American  Tar  Products  Co. 
Compressed  Wood  Preserving  Co. 
Lewis  Mfg.  Co.,  F.  J. 
Waugh.  Walter,  &  Co. 

Publlcntlona 

American  Wood  Preservers  Assn. 
National  Assn.  Railroad  Tie 
Producers 


Rccordera,  Retort 

Foxboro  Co.,  Inc. 


Retorta.  Wood  Preaerving 

Allis-Chalmers  Mfg.  Co. 
Cole  Mfg.  Co.,  R.  D. 
Graver  Corporation 
Parkinson,  J.  A. 
Reeves  Bros.  Co. 
Ritor-Conley  Co. 


Sheet  Piling,  Creoaoted 

Creosoted  Materials  Co. 


Sodium  Amenlte 

Moore,  Granville 


Sodium  Fluoride 

Jungmann  &  Co. 

Stokera 

Underfeed  Stoker  Co.  of  America 

Tanka 

Al'is-Chalmers  Mfg.  Co. 
Cole  Mfg.  Co..  R.  D. 
Graver  Corporation 
Rocves  Bros.  Co. 

Tnr  nnd  Tar  Product  a 

American  Tar  Products  Co. 
To  wis  Mfg.  Co.,  F.  J. 
Republic  Creosotlng  Co. 
I»rotoxol  Corporation 
Standard  Tar  Products  Co. 
U.  G.  I.  Contracting  Co. 
Waugh.  Walter,  &  Co. 


Tie  Machining 

Greenlee  Bros.  &  Co. 
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Timber 

Cooney,  Eckstein  &  Co. 
Eppingrer  &  Russell  Co. 
Indiana  Tie  Co. 
Longr-Bell  Lumber  Co. 
McCormlck,  Chas.  R.,  &  Co. 
Southern  Pine  Assn. 

Treated  Tlmber^~PoIe»,  Ties,  Pavins 
Blocks,  Plllniir*  E«c. 

American  Creosoting  Co. 

American  Creosotingr  Co.  of  New  York 

Atlantic  Creosoting  and  Wood 

Preservingr  Works 
Ayer  &  Lord  Tie  Co.  • 
Carter  Bloxonend  Flooring  Co. 
Central  Creosotingr  Co. 
Century  Wood  Preservingr  Co. 
Colman,  The  J.  M.,  Co. 
Compressed  Wood  Preserving  Co. 
Creosoted  Materials  Co.,  Inc. 
Eppingrer  &  Russell  Co. 
Indiana  Tie  Co. 
Indiana  Zinc  Creosoting  Co. 
Int'l  Creosotingr  &  Construction  Co. 
Jennison-Wright  Co. 
Joyce-Watkins  Co. 
Kettle  River  Co. 
Long-Bell  Lumber  Co. 
McCormick,  Chas.  R.,  &  Co. 


Treated  Tlmbei>— Poles,  Ties,  ParlHs 
Blocks,  PlliBfr.  Btc. — Coatinaed. 

Moss  Tie  Co.,  T.  J. 

National  Lumber  &  Creosotlng  Co. 

Norfolk  Creosotlng  Co. 

Pacific  Creosoting  Co. 

St.  Helens  Creosoting  Co. 

Southern  Creosoting  Co.,  Ltd. 

Southern  Wood  Preserving  Co. 

Water-Gas  Tar  and  Its  Prodacts 

U.  G.  I.  Contracting  Co. 

IVolman  Salts  Mixtare 

Kern  Commercial  Co. 

Wood  Pipe 

American  Wood  Pipe  Co. 

Zlac  Chloride 

Arkansas  Preservative  Co. 

General  Chemical  Co. 

Grasselli  Chemical  Co. 

Great  Western  Electro-Chemical  Co. 

Moore,  Granville 

Monsanto  Chemical  Works 

New  Jersey  Zinc  Co. 

Pennsylvania  Salt  Mfg.  Co. 

Waugh,  Walter,  &  Co. 


PUBLICATIONS 

of  the 

AMERICAN 

WOOD  PRESERVERS* 
PROCEEDINGS 

PRICES 

ASSOCIATION 

YEAR 

CLOTH 

PAPER 

1912 

« 

$.75 

1913 

* 

.75    . 

1914 

* 

1.10 

1915 

• 

1.50 

1916 

$2.50 

1.90 

1917 

3.00 

2.25 

1918 

3.50 

2.60 

1919 

* 

3.00 

1920 

• 

« 

1921 

6.00 

5.00 

1922 

6.00 

5.00 

^Indicates 

supply  exhausted. 

(Special  prices  will  be  quoted  to  members) 

THE  DECAY  OF  TIES  (1920)— 35  pages,  58  illttstratioiis,  (sev- 

^eral  in   colors)    bound  in  flexible   leatherette.     Single  copies 

$1.25.     In  lots  of  50  or  more  $1.00  each. 

These   publications  may  be   obtained  from 

the   SECRETARY. 

S.  D.  Cooper, 

c/o  A.  T.  &  S.  F.  Ry.,   Topeka,  Kansas,  while  the   || 

supply  lasts. 

1 
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We  have  a  modern,  two-cylinder  plant  on 
the  Passaic  River  at  NEWARK,  N.  J. 


We  can  make  Prompt  Delivery  of 


Creosoted  Ties 
Wood  Paving  Blocks 
Lumber  and  Piling 


We  invite  correspondence  concerning  the  value 
of  treated  material  for  permanent  construction 


American  Creosoting  Company 

17  Battery  Place,  New  York 
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POLES  PILING 

TIMBERS  LUMBER 

CROSS  TIES  WING  BLOCK 

LOWRY  PROCESS 


American  Creosoting  Company,  Inc. 

LOUISVILLE,  KENTUCKY 

Colonial  Creosoting  Company,  Inc. 

BOGALUSA,  LOUISIANA 

Georgia  Creosoting  Company,  Inc. 

BRUNSWICK,  GEORGIA 


WRITE  FOR  QUOTATION  OR  INFORMATION 


PLANTS 

New  Haven,  Conn.,  Manville,  N.  J.,  Paterson,  N.  J.,  Rome, 
N.  Y.,  Livingston  Manor,  N.  Y.,  Toledo,  Ohio,  Indianapo- 
lis, Ind.,  Bloomington,  Ind.,  Russell,  Ky.;  Marion,  111., 
Kansas  City  Mo.,  Springfield,  Mo.,  Hugo,  Okla.,  Shreve- 
port,  La.,  De  Ridder,  La.,  Bogalusa,  La.,  Brunswick,  Ga. 
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Commercial  Treating 
of  All  Kinds 


Plants  Located  at 


Carbondale,  Illinois 
Grenada,  Mississippi 
Argenta,  Arkeinsas 


Ayer  &  Lord  Tie  Company 


(Incorporated) 


Railway  Exchange 


CHICAGO 
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A  Bright,  Clean,  Heavy  Service 
Flooring  of  Lasting  Smoothness 

Bloxonend  (should  not  be  4:onfused  with  loose  blocks) 
not  only  outwears  any  other  known  Sooting  but  it  stays 
smooth  always.  Its  smoothness  speeds  up  transportation 
while  its  comfortable  resiliency  eliminates  fatigue  of 
workmen  caused  by  cold  hard  floors. 

Bloxonend  users  include  the  leaders  in  practically  every 
industry  where  floors  are  subjected  to  hard  wear  and  last- 
ing smoothness  is  the  desideratum.  All  will  substantiate 
our  claim  that  the  initial  cost  of  Bloxonend  is  justified  by 
ultimate  economy  and  durable  satisfaction. 

Our  colorless  treatment  satisfies  the  most  exacting. 

Let  us  tell  you  more  about  this  high  grade  heavy  service 
flooring.    Write  nearest  office  for  a  copy  of  Booklet  "M." 

Carter  Bloxonend  Flooring  Co. 

Kansas  Cttyt    R.  A.  Loaur  Bulldlns 
Chlcasoi  3.12  South  Michigan  Ave. 
New  Yorkt  501  Fifth  Ave. 
Dlevelandt  1900  Euclid  Ave.  Boston  t  312  Broad  Exehaas* 
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Century   Wood 
Preserving  Company 

OPERATING 
Pittsburgh  Wood  Preserving  Company 
The  Ohio  Wood  Preserving  Company 
Michigan   Wood  Preserving  Company 


TREATMENT  OF  TIMBER 
WITH  CREOSOTE  OR  ZINC  CHLORIDE 
BY  ALL  PROCESSES 


TREATING  PLANTS 

Broadford  Junction,  Pennsylvania 

Orrville,  Ohio 

Reed  City,  Michigan 


COMBINED  CAPACITY 
1 60,000,000  Bd.  Ft.  Per  Annum 


GENERAL  OFnCES 

Century  Buflding 

PhtoburgK  Peiinsylvania 
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CREOSOTED 
WOOD  BLOCKS 
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— FOR— 

STREET  PAVING 

BRIDGE  FLOORS 
MACHINE  SHOP 

FACTORY  FLOORS 
PRIVATE  DRIVEWAYS 
STABLE  AND  BARN  FLOORS 

ROUND  HOUSES,  ETC. 

CREOSOTED 
LUMBER  and  TIES 

Paving  Pitch  Tarred  Paper  Creosote  Oil 

MANUFACTURED  BY 

THE  COMPRESSED  WOOD 
PRESERVING  CO. 

Winton  Place  Cincinnati,  Ohio 
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Central  Creosoting  Company 

Conway  Building 

111  West  Washington  Street 

CHICAGO 

Creosoted  Paving  Blocks 
Creosoted  Lumber 
Creosoted  Ties  and  Timber 

We  are  in  a  position  to  give  first-class  service,  and 
solicit  your  inquiries 


ColmcUi  Creosoting  Works 

THE  J.  M.  COLMAN  COMPANY 

573  Colman  Building  -  Seattle,  Washington 

Thoroughly  Modern  Plant  Equipment 

HANDLING 

Creosoted  Piles 
Timber  and  Ties 

PLANT  LOCATED  AT 
Railroad  Ave.  &  27th  Ave.  S.  W.,  Seattle,  Wash. 
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WOOD  PRESERVERS  SINGE  1878 

EPPINGER  AND 

RUSSELL  CO. 

Main  OflBice  165  Broadway,  New  York 


CREOSOTED 

Lumber,      Timbers,      Sawn  and  Hewn  Ties,      Piles, 
Poles,        Fence  Posts,        Cross  Arms,       Etc. 

Works  at 

JACKSONVILLE,  FLA- 
LONG  ISLAND  CITY,  NEW  YORK 

CAPACITY 

100,000,000  Ft.  B.  M.  Per  Annum 


MANUFACTURERS  and  DEALERS  in  long  and 
short  leaf  Yellow  Pine  and  black  and  red  Cy- 
press—lumber, ties,  piles,  etc,  the  product  of 
OUR  OWN  VIRGIN  FORESTS 


Domestic  and  Export 
Orders  Solicited,  Wata* 
or  Rail  Shipments 


Information  and  Quotations  Cheerfully  Furnished 


1 
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Indiana  Tie  Company 

Evansville,  Indiana 


Railroad  Ties  and  Timber,  Treated  by  Chlo- 
ride of  Zinc,  Zinc-Creosote  and  Creosote 
Processes 


Ties  and  Timber  Treated  by  the 
Cecil-Williams    Process    With- 
out Extra  Charge 


Manufacturers  of  White  Oak 
Chestnut  and  Treatment  Ties. 


TIMBER-PRESERVING  WORKS: 
Joppa,  Illinois.  Evansville,  Indiana 

GENERAL   OFFICES: 
Citizens'  National   Bank   Building,    Evansville,    Indiana 
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QUALITY   TIES 

Ship  Today  Service 


CREOSOTED 

LUMBER  PILING 

SWITCH  TIES  POLES 

BRIDGE  TIMBERS       BARGE  SHEATHING 


Plants  equipped,  for  all  processes.     Ca- 
pacity 1 20,000,000  ft.  B.  M.  per  annum. 

We  are  in  position  to  do  all  classes  of 
framing  before  treatment. 

International   Creosoting 
&  Construction  Company 

Plants:     Texarkana,  Beaumont  and  Galveston,  Texad 

Address  all  communications  to  General  Office,  Galveston, 

Texas 
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J.  B.  Card,  President.  E.  J.  Stocking,  General  Manager 

INDIANA  ZINC  CREOSOTING  COMPANY 

General  0£Bces 

111  West  Washington  Street 

CHICAGO 

CREOSOTED  MATERIALS 

Railroad  Ties 
Bridge  Timbers 
Lumber  and  Piling 
Cross  Arms 
Wood  Paving  Blocks 

Plant:    Terre  Haute,  Indiana 


The  Kettle  River  Co. 


General  Offices  and  Plants 
Madison,  Illinois 


Railroad  Cross  Ties 
Paving  Blocks  Piling 

Equipped  for  Preservation  of 
Finest  Products  by  all  Processes 
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Joyce-Watkins  Co. 

RAILWAY  TIES 


TREATED  BY 

The  Creosote, 
Chloride  of  Zinc  and 
Zinc-Creosote   Processes 

Plant  Located  at  Metropolis,  111. 


332  South  Michigan  Avenue 
CHICAGO 
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Atlantic  Creosoting  and  Wood 
Preserving  Works 

NORFOLK,  VIRGINIA 
This  thoroughly  modem  plant  equipped  with  three  cylinders  and 
latest  appliances  for  the  treatment  of  piles  and  timber  with  Creo- 
sote Oil  or  other  preservatives  is  situated  immediately  on  Kor- 
folk  harbor,  with  unequalled  facilities  for  shipping  via  rail  or 
water.  We  solicit  your  inquiries,  assuring  our  customers  lowest 
possible  prices  consistent  with  specifications  and  prompt  delivery. 
R.  D.  PARROTT,  General  Manager,  NORFOLK,  VA. 


SOUTHERN  WOOD  PRESERVING  CO. 

Creosoted  Paving  Blocks,  Conduit,  Cross-Arms 
Fence  Posts,  Poles,  Ties,  Piling  and  Timber. 


ATLANTA,  GA. 


Charles  R.  McCormick  &  Co. 

DOUGLAS  FIR  CROSS  TIES 
CAR  MATERIAL    BRIDGE  TIMBERS 


MILLS  AT  ST.  HELENS,  OREGON 
Daily  Capacity  800,000  Feet 

Shipments  by  Rail  to  Steamer  Shipments  to 

Any  Point  in  the  Principal  Atlantic  Coast  Ports 

United  States  via  Panama  Canal 

We  have  one  of  the  Largest  Creosoting  Plants  on 
the  Pacific  Coast,  located  at  St.  Helens,  Oregon, 
and    can    supply    Creosoted    Material    if    desirea 


SEND  US  A  TRIAL  ORDER 

912-17  Yeon  Building  900  Fife  Building 

Portland,  Oregon    San  Francisco 
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The  Stamp  of  Character 


Where  there  is  an  actual 
need  for  the  services  of  a 
responsible  and  capable  tie 
company,  these  services  are 
eventually  paid  for,  regard- 
less of  whether  they  are 
actually  rendered. 


T.  J.  MOSS  TIE  CO. 

Saint  Louis 
Forty-three  years  of  Satisfactory  Service 
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National  Lnmber  and  Creosoting 
Company 


TEXARKANA,  TEXAS 


JOHN  T.  LOGAN,  President 
PAGE  HARRIS,  Vice-Pres.  GEO.  E.  REX,  Vice-Pree. 

F.  W.  OFFENHAUSER,  Vice-Pres.  E.  W.  MEAD,  Sec.-Treas. 


Ties,  Bridge  Timbers,  Piling, 
Poles  and  Fence  Posts 

Equipped  for  the  Treatment  of  Timber 
by  the  various  processes 

TREATING  PLANTS 
Tezarkana,  Houston,  Kansas  City 


OFFICES: 

Texarkana,  Texas  Houston,  Texas 

Kansas  City,  Missouri 


Digitized  by  VjOOQIC 


XVIII 


NORFOLK 

CREOSOTING 

COMPANY 


Piles     Lumber     Ties 

Poles      Crossarms 

and  Conduit 


Norfolk,  Virginia 
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Pacific   Creosoting 
Company 

Largest  Creosoting  Plant  in  the  West 

Creosoted  Douglas  Fir 


Piling         Mine  Timbers         Cross-Arms         Lumber 

Bridge  Timbers  Paving  Blocks 

Railroad  Ties  Conduit 

Stave  Pipe 


Equipped  for  Rail  or  Cargo  Shipments 


OFFICE: 

Northern  Life  Building      .  -        -        Seattle,  Wash. 

WORKS: 

Eagle  Harbor,  Wash. 
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St>Helens  CreosotingCompany 

912   Yeon   Building.        -        -        -        Portland,    Oregon 

Creosoted  Douglas  Fir 

Lumber,  Ties,  Piling,  Poles,  Bridge  Timbers, 
Cross  Arms,  Stave  Pipe. 

Newest  and  Most  Modern  Creosoting  Plant  West  of 
the  Rocky  Mountains 

With  Direct  Connections  for  both 
Rail  and  Water  Shipments 

Plant  Located  St  Helens,  Oregon 


Southern  Creosoting  Co.,  Ltd. 

SLIDELL,  LA. 
Capacity,  20,000,000  Feet  Annually 

A  thoroughly  modern  plant  for  the  preservation  of  wood 
by  the  injection  of  dead  oil  of  coal  tar.  Located  in  the 
heart  of  the  yellow  pine  timber  belt. 

Creosoted  Material 

Including  Telephone  Poles  and  Cross-Arms,  Heavy  Tim- 
bers and  Piling,  Lumber,  Paving  Blocks  and  Ties. 
We  make  a  specialty  of  Cross-Arms,  and  can  handle  large 
orders  with  the  utmost  promptness. 

IT    PAYS    TO    USE    CREOSOTED    MATERIAL 
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AMERICAN 
CREOSOTEDWOODPIPE 

THE  PERFECT  WATER  CONDUIT 


Low  Initial  Cost 

High  Carrying  Capacity 

Extreme  Durability 


Easily  and  Cheaply  Laid 
Does  not  Impart  a  Taste 
Non-Corrosive 


We  Operate  Our  Own  Creosoting  Plant 

AMERICAN  WOOD  PIPE  CO. 

TACOMA,  WASH. 
Branch  Offices:     New  York,  Chicago,  Salt  Lake,  Missoula 


Creosoted  Martinez 
Interlock  Wood  Sheet  Piling 

(Patented) 

Adaptable  for 

Bulkheads,  Breakwaters,  Revetments  Coffer  Dams, 

Retaining  Walls,  Dykes,  Sea  Walls,  Piers,  etc. 


Locks  From 
Bottom 
To  Top 


Absolutely 
Water 
Tight 


CREOSOTED  MATERIALS  CO.  INC. 

301   QUEEN   &   CRESCENT  BUILDING 
NEW  ORLEANS,  LA. 
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Coal  Tar  Products 
Creosote  Oil 


for  wood  preserving 


Coal  Tar 


for  water  proofing 


WoodPreserver 

For  Brush  and  Open  Tank  Treatment 


8t.  Louis,  Mo. 
Milwaukee,  Wis. 
Youngatown,  Ohio 
Birmingham,  A  la. 
Steubenville,  Ohio 
Louisville,  Ky. 
Rockton,  III. 
Chalmette,  La. 


American  Tar 
Products  Co.,  Inc. 
Chicago 
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Popularizing 
Wood  Preservation 


The  users  of  96%  of  America's  annual  consumption  of  structural 
wood  employ  no  preservative  treatment  whatever. 
Carbosota  is  popularizing  wood  preservation.  It  is  making  it 
possible  for  this  great  multitude  of  wood  users  to  apply  efiFective 
non-pressure  treatments,  which — in  the  absence  of  pressure  treat- 
ment— are  absolutely  essential  to  the  economy  of  wood  as  a 
structural  material. 


The   efficiency  of  non-pressure  treatments  depends 
upon: 

1.  Proper  preparation  of  the  wood  before  treatment. 

2.  Proper  treatment,  in  accordance  with  proper  spe- 

cifications. 

3.  The  use  of  the  right  preservative. 

Carbosota  is  the  standard  preservative  for  all  non- 
pressure  treatments. 


The  Mtm^  Company 


New  York  Chicago  Philadelphia  Boston  8t.  Louis  (Sefvelaiid 

dndniiati  Pittsburgh  Detroit  New  Orleans  Blrminghun  Kansas  aty 
Bfinneapolis  IhiUas  Syracuse  Peoria  Atlanta  Duluth  Salt  Lake  City 
Bangor  Washington  .  Johnsto^wn  Lebanon  Toungstown  Milwaukee 
TV>ledo  Columbus  BJehmond  Latrobe  Bethlehem  EUzabetta  Boflalo 
Baltimore  Omaha  Houston  Denver  JacksonyiUe 

THE  BARRETT  OOIMPANY,   Limited: 
Bfontreal       Toronto       Winnipeg       Vancouver       St.  Johns.  N.  B.       Halifax,  N.  8. 
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Bemuth  Lembcke  Co.  Inc. 


I  7 1   Madison  Avenue 
New  York 


Importers  of  • 

Highest  Grades  of  Pure  Coal  Tar 

CREOSOTE  OIL 


For  the  Preservation  of 

Cross  Ties 

Marine  Piling 

Wood  Paving  Blocks 

Poles 

Cross  Arms  Etc. 
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A  Tke 

WiiliKMSs  Eqiipneil 

Tt  Tt 

Scrre  Serve  WeD 


BULK 


CREOSOTE  OILS 
ANTHRACENE  OILS 


to  any  desired  specification 

AMERICAN  and  IMPORTED 


[ 


Works:     KENILWORTH,  N.  J. 

Standardized  Preservatives 
For  Surface  Treatments 

Protexol  No,  1,    A  refined  chemical  product. 
.    Protexol  No.  2,     Heavy  anthracene  oil  (Carbolineum  type). 
Neosote,    Light  anthracene  oil. 

MAY   WE   SERVE    YOU? 

Protexol  Corporation 

Successor  to  Carbolineum  Wood  Preserving  Co. 

3 1  Barclay  St.  New  York,  U.  S.  A. 
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TWENTY  YEARS  OF  PROGRESS 

IN  CREOSOTE  OIL  MANUFACTURE 

Twenty  years  ago  the  A.  R.  E.  A.  No.  1  Creosote  Oil 
specification  represented  the  best  oil  then  available  in  com- 
mercial quantities. 

These  twenty  years  have  been  marked  by  great  progress 
in  the  art  of  creosote  oil  production. 

Today  it  is  possible  to  secure  an  oil  far  superior  to  any 
conception  of  that  early  day — an  oil  so  stable  that  it  meets 
the  most  exacting  requirements  of  modem  wood  preserva- 
tion.    Such  an  oil  is 

REILLY'S  IMPROVED 
CREOSOTE  OIL  (PATENTED) 

Stable  compounds  not  contained  in  other  creosote  oils 
make  this  oil  specific  for  permanently  protecting  marine 
timber  work  against  the  attacks  of  Teredo  and  other 
wood  boring  insects.  Most  efficient  and  economical  wood 
preservative  for  timber  that  is  exposed  to  extreme  heat 
and  moisture  conditions. 

It  is  particularly  efficient  for  building  up  inferior  creo^ 
sote  oils  to  greater  stability. 

Because  of  its  non-volatility  it  is  remarkably  superior 
for  preserving  ties  by  empty  cell  treatment.    Requires  less  • 
oil  per  tie. 

Send  for  our  new  booklet  on  "Improved  Creosote  Oil.** 

Repnblic  Creosodng  Company 

Indianapolis,  Indiana 
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The  V.  G.  I. 
Contracting  Co, 

DISTRIBUTORS    OF 

Tar  Products 

PHILADELPHIA,    PA. 


Creosote  and  Wood 
Preserving  Oils 

from 

Coal  and  Water-Gas  Tar 
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Walter  Waugh  &  Co. 

4  Lloyds  Avenue 
London,  E.  G.  3,  England 

Cable  Address:    "SWALTAUOH" 

Coded  Used:     A.  B.  C.  5th  and  6th  Editions;  Bentley*s,  Western 
Union,  Lieber's,  Scott's. 

Contractors  to  the  British  Admiralty  and 
British  Railways,  Etc. 


We  Can  Supply 

IN  ANY  QUANTITIES 

CREOSOTE  OIL 

Bulk  shipments  in  tank  steamers  or  in  barrels  to 
meet  all  specifications 

also 

ZINC  CHLORIDE 

or  any  other 

COAL-TAR  PRODUCT 

suitable  for  timber  impregnating. 


Inquiries  solicited  at  above  address. 
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CREOSOTE 

All  Specifications 

Lewis  Dependable  Pitch  Filler 

FOR  CREOSOTED  WOOD-BLOCK  PAVEMENTS 

F.  J.  Lewis  Mfg.  Co. 

General  Office 
2500  S.  Robey  Street,  Chicago,  111. 

Distilling  Plants 
Granite  City,  111.  Dover,  O. 

Moline,  111.  .CHICAGO  Chattanooga,  Tenn. 


INVESTIGATE 

THE  WOLMAN  PROCESS 

For 

WOOD  PRESERVATION 

With 

WOLMAN  SALTS  MIXTURE 

Cheaper  than  Creosote,  but  fully 
as  effective.  Can  be  used  in  any 
type  of  pressure  plant. 

Successfully  used  in  Europe  for  15  years 

Write  us  for  particulars 

Kern  Commercial  Co. 

115  Broad  Street,  New  York. 
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GRASSELU 
ZINC  CHLORIDE 

Fused  and  50  per  cent  Solution 

For 

Timber  Treating  Industry 


%%%%%%%%%%%%%'%%«%%%%%%%«%%%%« 


A  large  producing  capacity 
at  Grasselli,  Indiana,  and 
Cleveland,  Ohio,  under 
thorough  chemical  control 
insures  prompt  shipments 
of  high  grade  uniform 
product     -:-     -:-     -:-     -:- 


l%%%%%%W%%%%%%V%<%%%%%%VV%%«% 


The  Grasselli  Chemical  Co. 


CLEVELAND,  OHIO 
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ZINC 

CHLORIDE 


50  per  cent  Solution  for 
TIMBER  PRESERVATION 


SODIUM  -  ARSENITE 
Weed  Killer 


Manufactured  by 

Granville  Moore 

1014  Hobart  Bldg.  San  Francisco 

WORKS 
766-50th  Ave  Oakland,  Cal. 
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ZINC  CHLORIDE 

60%  SOLUTION 

FOR  TIMBER  PRESERVATION 


Our  manufacturing  facilities 
and  location  places  us  in  an 
advantageous  position  for 
prompt  deliveries. 


lonsantD 


HonBaxit a  Lhemical 
Saint  Louis,  USA. 


NtW  YORK 


BRANCHES: 


CHICAQO 
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fewjers^ 

The  World's  Standard  for  Zinc  Products 

ZINC  CHLORIDE 

(For  tie  treating) 


We  can  furnish  full  strength  Zinc  Chloride  (fused  or 
50%  solution),  low  in  iron  content. 

This  grade  is  especially  suitable  for  use  in  treating  ties 
and  for  other  wood  preserving.  It  has  excellent  color 
and,  in  every  way,  meets  the  specifications  for  Zinc  Chlo- 
ride as  written  by  the  American  Wood  Preservers'  Asso- 
ciation. 


YOUR  ORDERS  INVITED 


The  New  Jersey  Zinc  Co. 

(Established  1646) 

160  Front  St.,  New  York 

Chicago:    Mineral  Point  Zinc  Co.,  1111  Marquette  Bldg. 
Pittsburgh:    The  New  Jersey  Zinc  Co.  (of  Pa.),  1439  Oliver  Bldg. 
Cleveland:    The  New  Jersey  Zinc  Sales  Co.,  1138  Guardian  Bldg. 
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ZINC  CHLORIDE 

For  Timber  Preservation 

Manufactured  By 

Arkansas  Preservative 
Company 

Office  Works 

913  Carleton  Bldg.  North  Little  Rock 

St.  LouiSy  Mo.  Arkansas 


General  Chemical  Co., 

112  West  Adams  Street 
CHICAGO 


Manufacturers  of  Pure 

Chloride  of  Zinc 

Specially  Adapted  to  Timber  Preservation 
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ZINC  CHLORIDE 

50  per  cent  to  60  per  cent  Solution 
for 

TIMBER  PRESERVATION 
Pennsylvania  Salt  Mfg;  Co. 

Widener  Bldg.,  Philadelphia,  Pa. 
Manufacturers  of  high  grade  Industrial  Chemicals 

Factories  at 
WYANDOTTE,  MICH.  NATRONA,  PA. 
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PRODUCTS 

ANTHRACENE  OILS        CREOSOTE  OILS 
FOR  NON  PRESSURE  TREATMENT 

STANDARD  TAR  PRODUCTS  COMPANY 

FOOT  OF  CHESTNUT  ST.  MILWAUKEE,  WIS. 


Sodium  Fluoride  as  a  Wood  Preservative 

SODIUM  FLUORIDE  L  &  V  is  gradually  being  recog- 
nized as  the  most  enduring  and  the  most  economical 
WOOD  PRESERVATIVE. 

SODIUM  FLUORIDE  L  &  V  increases  the  life  of  tim- 
ber exposed  to  air,  moisture  and  weather. 

SODIUM  FLUORIDE  L  &  V  is  less  corrosive  and  more 
easily  handled  than  any  other  wood  preservative. 

SODIUM  FLUORIDE  L  &  V  has  been  greatly  reduced 
in  price  through  mass  production  while  the  well-known 
L  &  V  quality  has  been  strictly  maintained. 

Further  information  and  samples  on  request. 

JUNGMANN  &  CO.  INC 

1 50  Nassau  St.  New  York 

Importers  and  Dealers  of  Chemicals  for  Wood  Preservation. 


Creosoting  Retorts 

Slightly  Used. 
Subject  to  your  inspection. 
Priced    to    move    promptly. 

J.  A.  PARKINSON 

1510  COMMERCE   BUILDING 
KANSAS  CITY,  MO. 
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Timber-Treating  Cylinders 
Cars  and  Tanks 


Timber-treating  Cylinder  Ready  for  Shipment 

We  Desisrn,  Build  and  Install  Complete 
Timber-Treating  Plants 


Tie  Car,  Strong  and  Rigid-Built  for  Hard  Service 

AUis-Chalmers  Manufacturing  Co. 

GENERAL  OFFICE,  MILWAUKEE,  WIS. 

Offices  in  all  principal  cities. 
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We  Specialize 

IN 
THE  MANUFACTURE  OF 

CREOSOTING  CYLINDERS 

AND  KNOW  HOW  TO  MAKE  THEM 

TIGHT 

Tanks,  Stills,  Cars  and  Otker  Equipment 
Also  Furnished 


ASK  US  FOR  LIST  OF  SATISFIED  USERS 

The  Reeves  Brothers  Co. 

Alliance,  Ohio 


Est.  1871 
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CREOSOTING 
CYLINDERS 

Designed   and   Manufactured 


We  maintain  the  largest  steel  plate  shops  in 
the  world  for  the  economical  manufacture 
of  all  kinds  of  steel  plate  products. 

We  invite  your  inquiries. 


^%/%>%%%%%%%/%^/%%%%%%<%^%^%%%%% 


Riter-Conley  Co. 

STEEL  PLATE  CONSTRUCTION 

General  Offices:  Oliver  Building,  Pittsburgh,  Pa. 

New  York       Philadelphia      San  Francisco       Chicago       Detroit 

Boston  Cincinnati  Cleveland  Seattle  Dallas 

Baltimore 
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BOILERS 

WITH  OR  WITHOUT  STEEL  CASINGS 


WE  ALSO 
BUILD 

ENGINES 

AND 

HEATERS 


THE  HOUSTON,  STANWOOD  &  GAMBLE  CO. 

CINCINNATI 


Creosoting  Retorts 
Steel    Tanks    and 
General  Steel  Plate 
Construction 


Builders  Since  1857 

CjRA  V  rLRCorpora^io/i 


East  Chicago,  Indiana 
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For 

Your  Retort 
A  Recorder 
That  Does 
The  Work 
of  Three 


:ient  records  of  Retort 

can  be  obtained  by  the 

I  instrument.    It  records 

«,..     ^^^     chart     the     preliminary 

vacuum,  the  pressure  following,  and  the  temperature  of  the 

solution. 

This  gives  the  entire  story  of  the  Retort  operation  on  a 
single  chart. 

It  is  no  longer  necessary  to  carry  a  supply  of  three  differ- 
ent ranges  of  charts. 

The  enlarged  vacuum  scale  makes  it  possible  to  read  as 
close  as  V  vacuum.  (Specimen  Charts  will  be  sent  on  re- 
quest) 

And  this  Recorder  costs  less  than  three  separate  instru- 
ments. 

Write   for   price   of  the   Combined   Temperature  and 
Pressure  Recorder 

THE  FOXBORO  CO.  INC. 

Foxboro.  Mass.,  V.  8.  A. 

New  York  Chicago  Tnlsa  8aa  Fnuiciaeo 

Plttnbnrsrh  Pkiladelphia  Birmlaffham 

tOXBOBO 

TRADE   MARK 
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CYLINDERS-CARS-RETORTS 

DESIGNED  AND  BUILT  BY 

R.  D.  COLE  MANUFACTURING  CO. 

NEWNAN,  GEORGIA 

STORAGE  TANKS -BOILERS 
ELEVATED  TANKS 


CASTINGS  ENGINES 

GRATES  KETTLES 

MANHOLE  SPECIAL 

FRAMES  PLATEWORK 

POLE  CAfiS-HEAVY-SERVlCEABLE 
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THE  PORTER 

Fireless  Steam  Locomotive 

No  Fire       No  Risit 


The  proven  economical  haulage  unit  for  Wood  Pre- 
serving plants,  creosoting  plants,  etc. 

No  skilled  labor,  no  boilers,  no  flues— simple  to  op- 
erate, costs,  practically  nothing  to  maintain  and  it 
willipay  for  itself  in  one  year  in  fuel  and  labor  saved. 

Write  for  our  New  Catalog  containing  complete  en- 
gineering data,  now  ready. 

H.  K.  PORTER  CO. 

Pittsburgh,  Penna. 

NORTHWESTERN  REPRESENTATIVES: 

Loggers  ft  Contractors  Machinery  Company, 

70  Fourth  St.,  Portland,  Oregon. 

CALIFORNIA  REPRESENTATIVES: 

N.  D.  Phelps, 

Sheldon  Bldg.,  San  Francisco. 
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Two  860  hp.  Connelly  Boil- 
ers equipped  with  Jones 
"A-C"  Stokers  of  three  re- 
toru  each.  These  stokers, 
just  recently  installed,  are 
"paying  for  themselves." 
Soon  they'll  *'pay  divi- 
dends." 


What  wood-preserving  plants  demand 
Jones  Stokers  are  delivering — 


A  type  for 
every  plant- 

The  "A-C"  (Automatic- 
Cleaning)  Stoker  maintairs 
heaviest  overloads  and  peak 
loads.  No  sixe  limit  to 
load  or  boiler  served. 
The  "Standard  Side-Dump" 
(Self-Cleaning)  Stoker  is 
easily  installed  under  exist- 
ing boilers.  Single  retorts 
suit  boilers  to  800  hp. 
The  "Standard"  Stoker  is 
widely  used  for  beating  fur- 
naces. Single  units  suit 
boilers  to  200  hp. 
The  "Light  Duty"  Stoker 
is  ideal  for  small  plants 
and  for  many  heating  oper- 
ations. Fuel  capacity  to 
200  lbs.  hourly. 
Write  for  catalog  of  the 
stoker  that  best  fits  your 
plant's   requirements. 


JONES  Stokers  exactly  meet  the  demands  of 
wood-preserving  plants.  All  four  tjrpes,  listed 
below,  have  these  timdamental  Jones  advantages: 
MAINTAIN  HIGHEST  EFFICIENCY.  The 
parfect  application  of  the  under-leed  principle  of 
combustion  and  automatic  control  of  fuel  and 
air   assures  that. 

GIVE  GREATEST  CAPACITY.  Jones  Stokers 
are  known  for  their  ability  to  maintain  heavy 
overloads  for  long  periods  of  time. 
CUT  FUEL  COSTS.  The  under-feed  principle 
as  perfected  in  the  Jones  gives  a  fuel  saving  of 
from  10%  to  20%  under  hand  firing.  Further 
savings  are  made  by  the  ability  to  bum  high 
moisture,  low  volatile  coals  without  forming 
clinkers. 

CUT     LABOR     COSTS.     Greatly     reduced     by 
automatic  operation. 

ELIMINATE  SHUTDOWNS.  Serious  shut- 
downs  are  eliminated  because  of  the  rugged 
simplicity  of  the  Jones — there  is  only  one  sim- 
ple moving  unit;  no  moving  parts  in  the  fire. 
The  makers  of  Jones  Stokers  will  gladly  assist 
in   the   solving  of   combustion   problems.    Write 

The  Under-Feed  Stoker  Company  of  America 

Oeneral  Offices:     Book  Bldff.,  Detroit 

The  Under-Feed  Stoker  Company  of  Canada, 

Ltd.,  tk6  King  Street   West,  Toronto 


JONES  STOKERS 

For  Wood-Preserving  Plants 


Digitized  by  VjOOQIC 


XLVII 


Digitized  by  VjOOQIC 


XLVIII 


HOW  TO  SAVE  CAR  REPAIRS 


In  the  Southern  Pine  Association's  latest  manual  '^The  Use 
of  Southern  Yellow  Pine  in  Car  Construction,"  one  entire 
chapter  is  devoted  to  Preservative  Treatment  of  Car  Lum- 
ber. 

Outlines  the  usual  cause  of  failure  of  End  Sills,  Longi. 
tudinal  Sills,  Sub-Sills,  Running  Boards,  Roofing,  Siding,  etc., 
and  tells  how  to  treat  car  timbiers. 

Contains  page  after  page  of  facts,  figures,  illustrations  and 
tables  of  great  practical  value. 

THIS  BOOK  IS  FREE 

Send  for  your  copy  today.  It  will  be  mailed  you  absolute- 
ly free.    Address  department  A. 

Southern  Pine  Association 

New  Orleans,  Lia. 


This  Cross  Tie  has  been 
ADZED  for  tie  plate  "bearing 
BORED  for  correct  spike  location 
TRIMMED  by  squaring  the  ends 
BRANDED  for  identification 
in  a  Greenlee  Tie  Machining  Plant 

At  a  remarkably  low  unit  cost,  the  mechanical  life  of  cross  ties 
are  greatly  increased  by  machining,  and  the  subsequent  cost  of 
chemical  treatment  and  placing  in  track  materially  feduced. 

GREENLEE  BROS.  &  CO.,  ROCKFORD,  ILL. 
D.  W.  Edwards,  Sales  Eng.,  Takoma  Park,  Washington,  D.  C. 
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Robert  W.  Hunt         Jno.  J.  Cone  D.  W.  McNaugher 

ROBT.  W.  HUNT  &  CO. 

ENQNEERS 

Inspection,  Tests  and  Consultations 

Analysis  of  Creosote  and  other  Preservatives  in  our 
own  Chemical  Laboratories 

Lumber  Inspection 

Before,  During  and  After  Treatment  by  our  own 

Inspectors  Permanently      Located 

at  Treating  Plants 


Chicago   New  York   Pittsburgh   St.  Louis  San  Francisco 
New  Orleans  Jacksonville  Montreal 


Grant  B.  Shipley 

Engineer 


Specialty:  Supervising  the  Engi- 
neering, Construction  and  Oper- 
ation of  Ck>mplete  Timber-Treat- 
ing Plants. 


J 


Century  Bldg.  Pittsburgh,  Pa. 
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JOHN  /.  COONEY,  Pres,  CABLE  ADDRBSS 

HENRY  /.  ECKSTEIN,  Vice-Pres,  COONBCK 

CARROLL  T.  COONEY,  Sec'j  and  Treas.  

CODES 
80UTHARD*S~LIEBER*8 

CooHcy.  €cK$ftlii  g  Co. 

INCORPORATED 

Yellow  Pine  Lumber 
and  Railroad  Ties 


We  make  a  specialty  of  all  classes 
of  Ties — ^Yellow  Pine  (Hearts  and 
Saps),  Red  Oak,  White  Oak, 
Cypress  and  Gum. 


302  Broadway    ....    New  York 


BRANCH   OFFICES: 


Jacksonville,  Fla. Bisbee  Building 

Chicago,  111. Republic  Building 

Boston,  Mass ^-i 113  State  Street 

Mobile,  Ala City  Bank  Building 


SHIPPING    PORTS: 


Brunswick,  Ga.  Femandina,  Fla.  Tampa,  Fla. 

Galveston,  Texas  Pensucotlu  Pku 

New  Orleans,  La. 
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The  National  Association 

===— =^  OF  _==_= 

Railroad  Tie  Producers 

OFFICERS 

Piendent— John  H.  Jchmon— B.Johnson  <Sf  Son,  Richmond,  Indiana. 

Fiak  Vice-Pnddait— Tunmow  Hannouiit— TA^  Harmount  Tie  <Sf  Lumber  Co.  Xhillic^he,  O. 

Second  Vice- Pntadent—H.  M.  CoAxko— Union  Lumber  Co.,  San  Francisco. 

Secieta»r-W«nen  C.  Kvuxt—fVestern  Tie  df  Timber  Co.,  Si,  Louis. 

TicMuiec— R.  E.  lAtK^c— Long' Bell  Lumber  Co..  fCansas  City,  Mo, 


DISTRICT  DIRECTORS 
PAanc  COAST  district 

AJiitAH.OwHmAr-iyeyerhaeuser  Timber  Co.,  Taccma,  IVash. 

ROCKY  MOU^^'AlN  DISTRICT 
Geoise  Lotf — Standard  Timber  Co.,  Evanston,  IVyoming. 

NORTH  CENTRAL  DISTRICT 
M.  H*  SchoMler— Cb//i((/^^  (Sf  Schussler,  Minneapolis,  Minn, 

SOUTH  CENTRAL  DISTRICT 
J.  J.  ScUafly— /bto«  Tie  6f  Lumber  Co.,  Si.  Louis. 

NORTH  EASTERN  DISTRICT 
E.  S.  CuXhetltoo—Culbertson  Lumber  Co., /ronton,  Ohio. 

SOUTH  EASTERN  DISTRICT 
M.  T.  BUanndaun—'Af.  T.  Blassingham  &  Co.,  Inc., Norfolk,  Va, 


PUBUCATIONS 

THE  CROSS  TIE  BULLETIN 

PUBLISHED  MONTHLY 
The  First  and  Only  Publication  Devoted 
Exclusively   to  American    Railroad   Ties 


THE  ANNUAL  PROCEEDINGS 

PUBLISHED  ANNUALLY 
A  Record  of  the  Year's  Activities  in  the  Tie  Industry 


ASSOCIATION  HEADQUARTERS 

924  Syndicate  Trust  Building 
SAINT  LOUIS 
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Do  You  Know — 


How  Timber  is  Infected? 

Why  Wood  is  Rotted? 

What  Conditions  Favor  Decay? 

Do  You  Know — 

When  a  Tie  is  Infected? 
What  is  the  Danger  Signal? 
How  You  Can  Learn? 

These  and  other  practical  questions  are  answered  in 

"The  Decay  of  Ties" 

By  C.  J.  HUMPHREY 

THIRTY-FIVE  PAGES  BOUND  IN  FLEXIBLE 

LEATHERETTE 

PRICE  $1.25 

This  "Field  Book"  gives  practical  information  on  wood-des- 
troying fungi,  explaining  how  timber  is  infected,  the  process  by 
which  wood  is  rotted,  and  the  conditions  for  fungus  growth 
which  favor  decay.  This  information  is  presented  from  the 
standpoint  of  those  producing  or  handling  ties. 

Thirty-five  of  the  more  conmion  fungi  likely  to  be  found  on 
hardwood  and  coniferous  ties  in  the  central  and  north-central 
United  States  are  illustrated,  together  with  their  effect  on  the 
wood.  Eight  full-page  plates  (three  of  them  in  colors),  fifty- 
eight  illustrations  in  all,  are  presented. 

Brief  descriptions  of  all  the  fungi  illustrated,  with  information 
as  to  their  relative  decay-producing  power,  are  given,  and  a  sim- 
ple key  covering  them  is  presented  for  field  use  in  their  identi- 
fication. 

For  sale  by  the  Secretary 

American  Wood -Preservers' 
Association 

In  care  of  A.  T.  &  S.  F.  Railway,  Topeka,  Kansas 
In  lots  of  50  copies  or  more  $1.00  per  copy. 
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Develop 
Wood  Preservation 


The  SERVICE  BUREAU  promotes 
the  use  of  wood  properly  treated  to 
resist  decay  by  giving  the  public  re- 
liable information  on  preservative  treat- 
ment and  the  use  of  treated  wood.  It 
is  performing  a  service  beneficial  to  all 
and  is  worthy  of  support. 


You  should  be  a  Member 

List  of  members  on  page  497 


SERVICE  BUREAU 

American  Wood- Preservers*  Association 

1 1 46  Otis  Building 

Chicago 
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